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LETTER OF TRANSMITTAL. 

To the Honorable the Board of Geological and Biological Survey 
of the State of Michigan: 

Governor ChaBe S. Osbom, President. 
Hon. D. M, Ferry, Jr. Vice Preoident. 
Hon. L. L. Wright, Secretary. 

Gentlemen : — I beg (o present herewith as a part of the report 
for 1911 of the Board of Geological and Biological Survey, Publica- 
tion !No. 10, being a contribution to the biolt^ical survey of the 
state authorized by Act No. 250 of the Session of 1905. 
Very respectfully, 

R. C. ALLEN, 

Director. 

Ann Arbor, Mich,, October 1, 1011. 
R. C. Allen, State Geologist. Lansing, Michigan: 

Sir: — I transmit herewith a report upon the amphibians and rep- 
tiles of Michigan, prepared under my direction, to form a part of 
the series of monographs on Michigan forms that the biological 
division proposes to issue, and a bibliography of Michigan arch- 
leology compiled by Mr, Harlan I. Smith of the Victoria Memorial 
Museum. According to our plan for the series, the papers in this 
report attempt to summarize our present knowledge of the subjects 
treated and in such a way that the results may be used by teachers 
and local naturalists and archaeologists. 
Respectfully, 

ALEXANDER G. RUTHVEN, 

Chief Naturalist. 
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THE HERPETOLOGY OF MICHIGAN. 

GENERAL INTRODUCTION. 



In view- of the geographical situation of Michigan, it might be 
expected that its reptile and amphibian faunas would b; this time 
be at leaat as well known as those of other states east of the 
Mississippi River. As it is our knowledge of the status of these 
groups in the state is astonishingly meager. It is true that all of 
the species known to oveui- in the state are well known to herpe- 
tologists, as they are, without exception, forms that occur com- 
monly elsewhere in eastern Sorth America, but of the actual num- 
ber of forms that occur within our limits and the distribution, 
habits and variations of these we have as yet most inadequate data. 
Furthermore, there are practically no general -works on the amphi- 
bians and reptiles of the state for the use of students and other 
persons interested in natural history. 

Recognizing the need of a summary of the herpetology of Michi- 
gan tbe survey set aside out of the appropriation for 1907, |250.00 
for the preparation of a work on the reptiles of Michigan and out 
of the appropriation for 1!H1, 1200.00 for the preparation of a re- 
port on the amphibians of the state. The writer took personal 
charge of the reptile work, and with the appropriation engaged 
Miss Frances Dunbar, assistant in zoology in the University of 
Michigan, to assist him. The second appropriation was given to 
Miss Crystal Thompson and Miss Helen Thompson, who have had 
charge of the amphibian work under the direction of the writer. 

In the pursuit of the work two ideas have been kept in mind : 
first, to make the results of genuine scientific value as a summary 
of our knowledge of the status of the groups in the state, and, 
second, to present the results in such form that they may be readily 
grasped by students and teachers and used as a reference work in 
tbe schools of tbe state. In order to place Michigan herpetology 
on a firm basis only those species are included (a) of which the 
writers have examined specimens^ from auth^itic Michigan local- 

nivenlcy ol Michigan Museum ol Nmt- 

Gooi^le 



12 HERPETOLOOT OP MICHIGAN. 

ities, or (b) of which apecimens have been examined by CMnpetent 
authorities, or (c) that have been reported to us by reliable observ- 
ers who could unmiHtakablj describe them. We have rigidly ex- 
cluded all records by persons who possibly did not know the forms 
in question. It is believed, therefore, that the work is reliable as 
far as it goes, and, altho it is of course incomplete, for there are 
large areas in the state from which no or only a few records have 
been obtained, we trust that it will serve as a basis for future work 
and as an incentive to further investigation. It should be added 
that all descriptions of species are based on Michigan specimens 
unless otherwise stated. 

January 1, 1912. 
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THE AMPHIBIANS OF MICHIGAN. 

BY CRYSTAL THOMPSON AND HELEN THOMPSON. 

INTRODUCTION. 

One of the greatest diflSculties encountered by the general student 
when he attempts the Btudy of Michigan amphibians is the lack of 
a general work on the subject. Man; papers have been published, 
but these are principally local lists and are so widely scattered that 
they are not generally availabla The general books on the group 
are qnite adequate for the determination of species, but they do 
not, as a mle, give the correct distribution of the forms in the 
state, so that, aside from the disadvantage of having to deal with 
many more forms in the keys than we have within our limits, the 
further objection to their use is that one can scarcely tell from 
tb^n what species to expect in any region. 

It is the purpose of this paper to present in a concise and con- 
venient form the present knowledge of the amphibian fauna of 
Michigan. The work is necessarily far from complete because of the 
lock of data from many parts of the state, but it is hoped that it 
will prove of assistance to students. It should also serve to arouse 
an interest in this group of vertebrates that will result la the ac- 
cumulation of data on the intrastate distribution of the species, 
particularly as an effort has been made to show just how much in- 
formation is at hand for each section. 

LITEEATUEE. 

The published papers that deal either entirely with Michigan 
amphibians, or that include definite records for Michigan are as 
follows : 

1. Bager, Abram. Report to the State Geologist. Senate Doc, 
State of Michigan, 1839, 294-305. Includes a catalt^ne of the am- 
phibians of the state. The following species are listed: Bufo 
tnusicus (americanus) , Hyla versicolor, Rana clamitana, Rana 
halecina (pipiena), Rana paluatris, Rana sylvatiea, Rana grylUis 
(Acria gryUug), 8alamandra aymetrica (DiemictyUts viridescens) , 
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Saiainaindra dnera (Pletkodon erythronotiis) , Menohranches latera- 
lia (Necturus m«cM(o«««). 

2. Holbrook, John Edwards. North American Herpetology, Vol. 
IV, 1842. Holbrook states, on the authority of Dr. Kirtland, that 
Rana sylvatica is common in the woods of Michigan. 

3. Miles, M. A Catalogue of the Mammals, Birds, Reptiles and 
Molluscs of Michigan. First Biennial Report of the Geological Sur- 
vey of Michigan, 1861. This, as the name implies, is merely a cata- 
logue of the species supposed to occur in Michigan. The list of 
amphihiana includes: Bufo am<-ricanua. Arris crepitans {gryllus), 
Byla versicolor, Byla pick^riiiffii. Heloeacte^ triscriatiw {Okorophi- 
lus nigrittis), Rana catcsbeana, Rana fontinalis {vlamitans), Rana 
pipims, Rana paiuxtris. Rana st/lratica. A niiyntoma pun4^atutn. 
AmbystoDia luriduin (tigrinuin), Ambystoma laterale (Jefferson- 
ianum), Diemictylus viridesccns, Plethodon rinereun, Necturus 
lateralis (maeutosus) . There are a few footnote references to local- 
ities. 

4. Milner, James W. Report on the Fisheries of the Great 
Lakes. Report of the U. S. Fish Commission, 1872-3. Milner re- 
ports Xecturtis from Grand Haven, Ecorse and the Detroit River. 

5. Smith, W. H. The Tailed Amphibians, including the Caecil- 
ians; A Thesis presented to tlie Faculty of Michigan University. 
1877. Descriptions are written of the specimens in the University 
of Michigan Museum. In no case is the specific locality given, 

G. Smith, W. H. CataloRue of the Reptilia and Amphibia of 
Michigan. Supplement to Science News, 1879. Under Amphibia 
Smith lists: Rana halecina (pipiens), Rana pahistris, Rana tern- 
poraria var. nylvafica. Rana rlainilaii^, Rana catesbyana, Bufo 
lentiginosuK. Hyta versicolor, Hyla pickeringii, Chorophihis triseri- 
atu8, Acris gryllus var. crepitans, Plethodon erythronotiis, PletJw- 
don erytbronotua var. ciaercua, Notopkthalmus viridescens (Diemic- 
tyhis viridescens), Ambystoma punctatum, Ambystoma apa4mm, 
Ambystoma tigrinum, Ambystoma jcffersonianum and Men<y 
bran<:hue lateralis {yecliiriis maciilosus). The species known to 
occur at Ann Arbor are stari-ed. 

7. Smith, W. H. Report on the Amphibians and Reptiles of 
Ohio. Report of the Geological Survey of Ohio, Vol. I^', 1882. 
Mentions Plethodon crythronotus, Ambystoma tigrinum and Amby- 
stoma opaciim as coming from Ann Arbor, 

8. Cope, E. D. Batrachia of North America. Bulletin 34, U. 
S. National Museum, 1889. Specimens of Xectiiriis ma^utosus, 
Ambystoma tigrinuni, Pteihndon cinereus. Plethodon gluttnosus, 
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Kana clamitana aDd Rana paluntris are listed from Michigan. 

9. Kirsch, Philip H. A Report on the Investigations in the 
Maumee River Basin during the summer of 1893. Bulletin U. 8. 
Fish Commission, Vol. XIV, 1894. In the list of amphibians ob- 
served in the Maumee River Basin, Rana aylvatica and Rana 
clamitans are recorded from near Hudson, Mich. 

10. Clark, H. L. Notes on the Batrachians and Reptiles of 
Eaton County. Fourth Ann. Report Michigan Academy of Science, 
1902. Tliis list includes the species found in Eaton County by the 
writer and those reported to him by reliable observers. 

11. Ruthven, Alexander G. Notes on the Mollnscs, Reptiles and 
Amphibans of Ontonagon County, Michigan, Sixth Ann. Report 
Michigan Academy of Science, 1904. Records the amphibians col- 
lected by the ■nriter in Ontonagon County. 

12. Ruthven, Alexander G. The Cold-Blooded Vertebrates of 
the Porcupine Mountains and Isle Royale, Michigan. Ann. Report 
of the Geological iSuney of Michigan, 1905. The list of amphibians 
includes all of the data "available to the author on the occurrence of 
these animals in the Northern Peninsula." 

13. Clark, H. Ix A Preliminary List of the Amphibia and Rep- 
tilia of Michigan. Seventh Ann. Report Michigan Academy of 
Science, 1905. A list of amphibians whose presence in the state 
"is vouched for by at least one of the writers" (M. Gibbs, F. N. 
Notestein, H. L. Clark), together with the localities from which 
recoi-ds were obtained. It includes in the bona fide list; T^ecturag 
mactilosun, Ambi/stoiiia maeulatjim {punctatum), Amiystoma tigri- 
num, Ambyatoma jeffersonianum, Hcniidactylium saitatum, Pletho- 
don cincreus and P. cinereus erythonotus, Plethodon glatinoms, 
Dieinictyltts virtdescens, Bufo lentiginGSus americanus, Aoris 
gryllus, Chorophilus nigritvs trisertatus, Hyla versicolor, Hyla 
pickeringii, Rana pipieiis, Rana clamitana, Rana palnstris, Rana 
sylvatica and Rana sylt^tica cantabrigensis, Ratia septentrionalts 
and Rana catesbeana. Unfortunately the sources of the individual 
records ai'e not given. 

14. Smith, Bertram G. The Breeding Habits of Ambystoma 
punctatum Linn. American Naturalist, Vol, XLI, 1907. Work 
on the breeding habits of Amhystoma punctatum was conducted at 
the University of Michigan and the material upon which the work 
was baaed was collected in the vicinity of Ann Arbor. 

15. Hankinson, T. h. A Biological Survey of Walnut Lake, 
Michigan. Report Geological Survey of Michigan, 1908. A list of 
the amphibians found at Walnut Lake, Oakland County, during the 
spring and summer of 190G. > , 
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16. Ruthven, Alexander G. The ColdBlooded Vertebrates of 
Isle Eoyale. K«port Geological Survey of Michigaji, 1909. A sum- 
mar; of the amphibian fauna of Isle Bojale, based largely upon tbe 
results of the University of Michigan Museum expeditions to the 
island in 1904 and 1905. 

17. Ruthven, Alexander G. Notes on Michigan Reptiles and 
Amphibians. Eleventh Ann. Report Michigan Academy of Science, 
mOi). This paper places on recM'd some miscellaneous data upon 
the aiopliibians of Michigan. The writer refers the Michigan wood 
fro^f to Rana cantahrigensia rather than Rana ayhatica. 

'18. Smith, Bertram Q. The Nests and Larvae of Nectums. Bio- 
logical Bulletin, Vol. XX, 1911. A larval specimen taken from the 
Detroit River, Nov. 24, 1906, is described. 

METHODS OF STUDY. 

The amphibians are a group of animals that will furnish many 
interesting problems to Michigan students. In the first place, while 
most observers of nature know something of their habits and con- 
siderable has been published on the subject, there is still much 
to be done upon tbe species to be found within our limits. Added 
to this is the fact that the species are not difficult to observe in the 
field after one becomes familiar with their haunts. 

In taking up the systematic study of amphibians, it is desirable 
first to become familiar with the general characters of the group. 
The best method of doing this is to dissect a specimen, following the 
directions in some manual on the subject. The anatomy is treated 
in most vertebrate zoologies. The Prog Book, by Mary O. Dicker^ 
son, gives an excellent account of the characters used in the classi- 
fication of the tailless forms, but unfortunately there is nothing at 
present available on the tailed amphibians. Other books which 
will prove helpful are, The Batrachians and Reptiles of the State 
of Indiana, by 0. P. Hay, A Manual of tbe Vertebrate Animals of 
the Northern United States, by David Starr Jordan, and The 
Batrachia of North America, by E. D. Cope, although the latter is 
at present difficult to obtain and is for the most part technical and 
rather difficult for the beginner. 

The external characters are sufficient for the identification of the 
Michigan species and are alone used in this work. The points to be 
considered in the identification are: — first, presence or absence 
of a tail in the adult state. This at once separates the two orders 
found in this region, the Satientia (tailless forms) and Candata 

1 pubtlehed, TbompsoD. ivii. 
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(tailed forms). In identifviiifi the Halieiitia the following; char- 
iicters aiv iiHed.^^ieiieni I externa) iipiiearauce. i(i-ii|M)i-timiiite lei]}i;tli 
of head and lKid,v. pi'oimrlinnale leiij;th of hind linih and liody. 
pi-eseuoe or abstnice of pandid k'»""1«- piTseiice or al).>«eii(-e of Literal 
glandulai- fuldM, teeth, pie^ieui-e oi- alienee of Hitiks on tin};ei-K iitid 




Fig. 1. Diagram of Mouth of Frog (o S' 
n, Inlemal naiea: v, Vomerine leelh: e. Eustachlitn 1 
(. Tongue. 

toes, ]j;i-ouDd color and jiatteru. The cliaracterB used in the ideuti 
fixation of tlie <^aiidjita are, — general external a)ipeai-iince. imnair- 
tionate lent^th of body and tiiil, shape of tail, nuinln-r of coKtal 
grooves, mnnlMji" of toes on the liind feer. clianuter and jiositiou of 
teeth (Fig. '2), ground eolor and iiattern. 




Teachers may outline laboratory and field work from the foIltHv- 
ing snggesticma. Tlip ('<dle<ting and identifying of species Hhouhl 
preoede or go along with tlic study of haliits. The spring is llie best 
time to obsene the species in tlie field, for this iw Ihe '"■^<@'J^^q|c 
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season and tlie associated habits are most interesting. Particalar 
points to be noted are, — time of appearance in the spring, habitat, 
food habits, time of breeding, characteristic notes of the different 
species, method of fertilizing the eggs, nature of egg masses, time of 
hatching of eggs, habits and metamorphosis of larvae. 

METHODS OF COLLECTING AND PRESERVING 
SPECIMENS. 

Collecting: Since most of the species come to the streams or 
ponds to breed in the spring this is the best season for collecting. 
They may also be collected during the entire summer and fall, but 
as most of the species leaVe the ponds after breeding and become 
more solitary, they are much more difficult to find. However, dur- 
ing the snmmer many frogs will be found along the borders of 
ponds and lakes, along the banks of streams, near springs, and in 
marshes, woods and fields. The toad and the tree frc^ as a rule 
retreat from the water after tbe breeding season is past. 

The Oaudata, or tailed amphibians, with the exception of 
EemidactyUum scutatum, Plethodon erythrotiotus and Hecturu^ 
mac^ilosug, may be found in the spring in small ponds where they 
have gone to breed. At other times during the year they, with 
Semidactylium scvtatum and Plethodon erythronotus, are to be 
fonnd under logs, moss, and in and around decaying stumps and 
logs in the woods. Some may also be found, before entering the 
water in the spring, under logs and stumps in woody places. Nec- 
tnrus maculomm may be caught at all seasons of the year in the 
larger lakes and streams. Plethodon erythronotus nei'er enters the 
water. It may be found under the bark of decayed logs and similar 
places. EemidactyUum scutatum, so far as is known, does not 
enter the water. It may be collected, during the spring at least, 
under loose moss and in old stumps in low, wet woods. The two 
year old form of Diemtctylus viridescens may be found in decaying 
logs with tbe other species, but younger and older forms occur in 
the ponds at all seasons. 

Amphibians may be readily caught with the hands or by means 
of a net. The best net to use is a long handled dip net of small 
mesh and deep enough to prevent the escape of frogs after 
they are caught. The net is useful in collecting frogs or toads when 
in the watei*, or for scooping them out of the mud at the bottom of 
ponds. A 22 caliber rifle shooting cartridges loaded with dust shot 
(No. 14), or a 28 gauge shpt gun loaded vnth light loads of powder 
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and dust shot, are very effective means of collecting large series of 
frogs. 

The tailed amphibiaDS are rather slow in their movements, and 
n-hen on land they can be readily picked up by hand. When ob- 
served in the open water they may be easily caught in the dip net, 
I>i^Dg lip with the net the leaves and mud from the bottom of 
ponds in woody places will usually result in the finding of several 
specimens. 

Specimens may be carried from the field in a minnow pail in 
which there is enough water to keep them moist. When it is neces- 
sary to keep several collections separate, the animals may be placed 
in cheesecloth bags '^vith some wet moss. Small specimeus should 
l>e kept separate from the large ones so that the former may not be 
injured. 

Keeping Live Material: It is often desirable to keep amphibians 
alive in the laboratory and the following suggestions may be found 
useful. Toads and frogs may be kept in large glass jars, covered 
over the top with netting and containing some moss and a small 
amount of wafer. Flies and earthworms placed in the jars will be 
eaten readily. The frogs should be sorted according to size and 
those of approximately the same size placed in the same jar, other- 
wise the lai^e individuals will eat the smaller ones. 

The small tailed amphibians which are terrestlal in habit, Heiiti- 
dactjfliutn aeutatum and Plethodon erythronotus, may be kept in 
bacteria dishes with a little damp moss. If the moss is renewed fre- 
quently they will find sufficient numbers of insects and larvae in it 
to keep them in good condition. The Ambystomas and DiemyctiluB 
rirideacetts should be kept in dishes containing mos.s, bark and dead 
leaves with some water at one side, so that they may enter it at 
will. They will eat insects, worms and small pieces of meat if 
offered to them. Small tadpoles placed in the water <will fui-nish 
food for Dieiin/ctilus viridescens. 

The aquatic forms will need a larger supply of water. Kecturus 
should be kept in a tank containing running water to the depth of 
two or three inches. There should be some floating plants or other 
objects under wbicli they may partially conceal themselves. Raw 
beef cut in small piei-es and presented on the end of a fine wire will 
sometimes be taken as food. If this method of feeding is not suc- 
cessful, small frogs and fish may be eaten if placed in the tank. 
\ecturug will remain in good condition for a few weeks without 
food. 

Preservation of Spcciiiicnn: Amphibians which are to he-pet- i , 
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iiianently preserved sUoiild be proi>erIy killed and put up in ii pre- 
sen'ing fluid, for a p<K>fly pi-esened specinieii is uRually worse than 
none. Tlie best method of killing in to drown the aninialx. This 
can easily be done by placing tLem in small cheesecloth bags and 
immei-sing them in water so that no air can reach tbein. The air 
should be exdnded from the bag by gently kneading it in the hands 
while under water. The nmphibians will drown within twelve 
hours. 

After killing, the s)>eciniens should l>e placed in i'/, formalin for 
at least a week to harden. The foi-malin must be allowed to enter 
the body cavity or otherwise the intenml organs will dec<unpose !«'- 
foi-e tbc preservative can penetrate to them. This is best accom- 
plished by injecting the formalin into the body cavity, l»y means of 
ji liyiMjdermic syringe, but if tliis is not convenient, the abdomen 
may be slit open with a pair of scissoi-s. When thonuighly hard- 
ened, the si)e<;imen8 should be transferred to fnnn rt'iV, to (SI)'/ alcii 
ho! for permanent storage. It is important that the alcohol be of 
this sti-ength. for stronger solutions will shrivel them and weaker 
will not properly preserve them. I'^ich Rjtecinien slmnld be pro- 
vided with a tag tied rather looi<ely about the body just in front of 
the hind legs. This lahel shonld give the locality, date, name of col- 
lector and habitat unless a catalog is kept, in which case a nuinhei- 
niay be placed on the label and in the notebook with the habitat 
data. 

DESCRIPTION OF Sl'KCIES. 

KEV TO MICUICAX AMrilllll.V. 

a'. Tailed throughout life. Cnudota. 

h'. External gills persistent in adult, I'rotrulae. 

c'. Body lizard-like. Lind)s fimr, equally devel- 
oped. External gills. Color brown, spotted 

with black. Four toes on esicli foot 

Xrctiirus iiKifniosus, p. 23. 

b". Adult 'without external gills. Limbs well developed. 
Eyelids pi-esent. MutabHia. 

c'. N'o paraspheuoid teeth; vomero-palatine teetli 
in parallel or posterioi-iy diverging series 
that do not extend posteriorly over the 
paras]ihenoid. llody lizavdlike. Costal 
gnwves distinct. Tail compressed. .lj»&t/- 
stomidtie. 
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d.' Costal grooves 12. Itack dark bi-owii 
with lai'ge iri-t'niilai' vellow spots. 
ltod,v and liead stout. I'laiitai" 

tubei'fleK well developed 

Amii/xloiiui tiyrhttiiii, p. 2li. 

d". f'ostal grooves 11. Hody and head 
bivmd. Hack binrk with series ot 
bright .vellow spots on each side of 
vertebral eolunm. Xo plaiitai- 
tnbercles, Tnuisvei'se line of teeth 
in tbi-ee parts, centnil seimnited 
from ilie lafenil by a slight inter- 
val; central patch nsnally straiglit 
Init may curve forward in the mid- 
dle. AmbjiKtoiiia pnnrtiitiiiii. p. 28. 

d^. Costal gi'ooves 12. Kack bluish 
black, nniforni or with pale blue 
spots. Head and Ixidy slender. 
No plantar tubei-cles. Teeth in 
four patches, the two central in a 

nearly straight line 

.AiDbi/st'iina jcffrrsoiiiiiiiiim, p. 3(1. 
I 'a la sphenoid teeth present. ISody cylindri- 
cal. Tail round, tapering to tip. I'Icthn- 
<loiitiihir. 

(!'. Color brownish black, usually with 
a broad red or ashy dorssil baud. 
Body skiider. Inner toes nidi- 
uientary. Costal grooves Ifi to 111. 
. . . . J'U-tboilmi rryihifiiiotiiH. p. IK. 

d-. <'olor light brown sp(^tted with dark, 
a lighter strijie down the back. 
Under surface yellowish white with 
dark inky spols. Body slender. 
Four to<'s on each foot. Tail very 
long, separated from the body by 
a distinct «ie]>ressiou. Costal 

giiMives i;{ 

. . . Hniiiildcti/Jhiiii xfiitafiiiii. ]>. rU. 
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c*. I'arasphenoid teeth absent. Vomero-palatioe 
teeth in transverse or posteriorly direi^ng 
series extending posteriorily over the para- 
sphenoid. Tail compressed. Outer and 
inner toes on hind foot rudimentary. 8ala- 
mandtidac. 
d'. Costal grooves indistinct. Color 
varying from olive green to red- 
dish brown above 

. . . .T>wmict!/hia virideavens, p. 36. 
Tail absent in adult. Itody short and broad. Hind limbs 
adapted for lea])ing. Salientia. 

b'. Xo maxillary teeth. Parotid glands present. Bkin 
warty. liiifonidae. 
c'. Parotids oval. Cranial crests divergent be- 
hind Bufo aincricaitua, p. 39. 

b=. Maxillary teeth present. Parotid glands lackinfc. 
Fingers and toes enlarged at ends to form adhesive 
disks. Hylidae. 

c'. Disks large. (,*olor green, gray or bTOwn with 
irregular dark blotclies, Irrt^ular dark 
star-8ha))ed blotcli on u|iper i)art of back. 

Hi/Ja nrsiw/or, p. 41. 

(•^. Disks medium. Oblique dark cross on back. 
Dark uuirk between vvfu. IJiubs barred. 

Hi/la itifkeringii, p. 43. 

c\ Disks small. (^'olor variable with three 
oblique Wotches on sides. Dark triangular 
spot between eyes. Light line from eye to 

arm -Itm grifUua, p. 45. 

c'. Disks small, scarcely discernable. Color 
changeable. Three longitudinal dark stripes 
»a back. Dark line from eye to artn. 

Chorophilus iiigntus, p. 47. 

b*. Maxillary teeth pix'sent. Parotid glands lacking. Ko 
adhesive disks. Ranidae. 

c'. Ixiteral folds large. Color green with two 
irregular rows of rounded dark spott^ 
edged with ligliter color on back. Legs 
barred or spotted Riitia piptens. p. 4i). 
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Color brown T\ith two irregular rows of ob- 
long square blotches of dark brown on tlie 
back, the spots witbout edgings of lighter 
color Rana paktsiris, p. 51. 

Lateral folds conspicuous. Color brownish 
green witli small dark spots. Legs spotted 
or barred with dark. Web broad leaving 

last two joints of fourth toe free 

Rana clamitaits, p. 53, 

T^teral folds present. Ground color variable. 
Arras and legs barred. A black patch in 
ear region. Length of hind limb to heel 
equals distance from anus to some point in 
front of ej'e. . , .Raiia cantahrUien^is, p. 53, 

Xo lateral folds. Color light olive brown 
witli blotches of darker color. r>egs spotted 
or brandeil Rana septentrionalia, p. 37. 

No lateral folds. Color greenish brown with 
darker spots. Fold of skin from eye to arm 
curving behind ear. Hind feet webbed, 

leaving last joint of fourth toe free 

Rana catcsbeana, p. 59- 



NECTCBUS MACULOSVS Baflnesque. 



(PI. I.) 

Description: Body elongate, thick and cylindrical. Head broad, 
flat and depressed. Muzzle rounded; mouth large, upjier lip over- 
hanging lower. Eyes small, situated near front of head; nostrils at 
end of snout. Three bushy external gills on each side of neck. 
Galar fold prominent, fourteen costal furrows and a dorsal groove. 
Liml» small but well developed, digits four in number. Tail greatly 
compressed. Skin very smooth and slimy. Two series of teeth in 
almost parallel rows. Premaxillary series short, forming an angle 
anteriorly. Yomero-palatine series longer, extending from the angle 
of the premaxillaries to the angle of the jaw. 

Ground color varies from dark to ashy brown above, paler below. 
Upper surface usually mottled with darker color and with small 
light spots. Gills bright red. In young specimens a dark lateral 
band is sometimes found. 
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MaixiirciiiciitH: Ki>efiiiii-n Xo. '/Il^.t. 

TotuI leiintli SW 

Leiigtli of lit'Jiil iiiid iHKiy l;"i 

Width of lioiul 0.14 

Hubitx ami HiibUtii: .\r<-lnni« wiirnhmtx in wholly iH|UJitic and 
is 1-iither dull iind sliittgiKli diiriiig the day tiiiw-. It iistiiilly resls on 
the bottom witli the ftiils Hiiread out and iimy »)omethiiPs be 
seen crawling slowly abont. When diNfni-l>e(i, the gillB are 
<i)nti'acted close to the sides and the iiniuial cwiins r,i]iidly away by 
means of the large, flat, [laddle-like tail. The fa<t that it is fre- 
i|ueiilly taken tlii'oughout the winter would neem to indicate the 
absence of a liibernatiug iK-riod. 

-\t iiiglit the NecluniK, wliieh is extremely voracions, swims atK>ut 
in search iif its food, which consists mainly of small cmstacea. 
wonns, flsh and their eggs, and insects. In captivity it will some- 
Itmes eat small pieces of meat, but only when it has been for some 
time without food, it is fi-e^piently caught on hooks or in nets by 
tlshernien, whocommonly regard it as very {Hiisoiions. This fallacy 
is no doubt due to the coat of slime which is emitted when the tini- 
mat is irritate<1. Adult s]>ecimeuN can also inflict a rather painful 
bite witli their sharp, strong teeth, and it is hard to dislodge tbem 
when they have sei'ured a good Imld. The flesh is reported excellent 
by those who have eaten it. 

\ery little is known of the breeding habits of Ne<(ui'Hs, The 
animals are nsually fonnd in (tail's in the antnmn. and it is |inssi- 
lile that this is the mating season. Hay n>^!ll.*a. p. 12) states that 
eggs weiv taken from the Detroit Itiver about the mi(]dle of July, 
while according (o Eyclesbyuu'r (llKKi, p. V.V-\), who has studied 
their habits in the small lakes of Wisconsin, "tlie Iwst time for col- 
lecting is during the middle and Ittller parts of the mouth of May." 
The nest is much like that of a ttsh. consisting of a smalt excavation 
in the sand midcr some slieltering ol)ject, such as a log, board or 
stone- Tlie eggs are found attachMl to this shelter "by the slender 
stalks of the gelatinous envelopes'' (Smith, lllll, p. 1!)11, aud cover 
a surface of from six to twelve inches in diameter. Smith (1!H1) 
found the average nnndier of eggs in a nesi to be slxly-six. They 
are about the size of a pea, and lack tlie pigment whicli is cbarac- 
leristic of tlie eggs of most aiu]ihibians. Fiu-lher details of develop- 
ment have not Iteeu worked out. 

Dislribiitinii: Kastern Tnited States, mostly iiorlh and west of 
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llie AllegliaiiieK, abmidant in the Great l^ke fejcion. (Joi-ijan. 
]S;i9.) 

Miohigaa ; S]i<'ciiiipns in the I'nivei-sit.v Museiini fntiii Keweenaw 
(lele Ro.valc), Oickitison, riielioygan. llnnm. Livingston, Waslite- 




iiaw and St. JoKejiii Cninilics, The writers have also exaniineti 
spet'iiaens fniin (Sradot and I-Jjitoa Countii's. KeiMirtcd from Kewee- 
naw (Isle Koyaie). Wayne and Oaliland (.'onnlies |('ii]>e, ISSO) ; 
Wayue. St. Clair. Alle;;an. Kalamazoo. Kalou. Miintralni and Van 
Itni-en fdnnties |(;ilil)s. Xorestein and riarli. 11*1151 : Ottawa 
Connfy iMilner. 1S74| : Kewienaw' County i Isle Knyalei (Hntliven, 
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1909) ; Cheboygan Connty (Rnthven, 1911) ; Huron County (Bnth- 
ven, 1911a) ; Washtenaw County (Smith, 1879) ; Ottawa and Wayne 
Connties (Milner, 1874). 

ABIBTSTOMA TIOBINUM {Green). 

TlOea SALAMANDER. 
(PI. lift.) 

Desciiption: Body large and thick. Head flat and not as broad 
ae body in adult specimeng. Eyes prominent, nares small. Parotid 
re|rion much swollen. Gular fold prominent, extending upward on 
sides of neck. Also a groove running from coi-ner of mouth to eye. 
Twelve costal furrows and a distinct dorsal groove. Limbs stout; 
toe» depressed, tapering from a broad base to the tips which arc 
hardened and horny in appearance. Two distinct plantar tubercles. 
Tail long and compressed, equal in length to distance from snout to 
groin. Skin smooth and glossy, and covered with mucous pores 
which are not as prominent as in Ambi/stoiita punctatniti. Vomero 
palatine teeth in a straight or slightly curving series across roof 
of mouth. Tongue large and fleshy, free on sides and attached at 
ends. 

Ground color brownish black above, lighter beneath. Bright yel- 
low spots scattered irregularly over entire siirface of body. The^e 
spots may be few or many in number and arc sometimes confluent 
to form more or less definite stripes. 

Mcaauremetits: Specimen 'Xo. 36030. 

Total length 205 

I.*ngth of head and body lOtl 

Width of head Oilfi 

Habits and Habitat: This sjiecies, as a rule, spends most of the 
year uudei- stones, logs, in decaying stumps and in holes or burrows 
made by other animals. However, it has I)een known to remain in 
the water duriug the summer. It is voracious and carnivorous, eat- 
ing rwoniis, insects and at times small frogs. According to Metz- 
dorff (Gadow, 1901, p, iVi), the breeding season of Ainhystoma 
tigrinum is from April to June and occasionally in December. 
Smith (18S2, ji. 721) states that "they have been obsen-ed in great 
numbers in the 'Cathole,' at Ann Arbor, Michignu, swimming vigor- 
ously on Mai-ch lOtb, and their eggs were found a few days later," 
The male enters the water and deiKtsits spevmalopliores. whicli are 
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taken up into the cloaca of the female. The eggs arc usually laid 
the day after fertilization, in masses containing from six to ten, 
and are attached to stems or leaves of water plants. The larvae 
emerge after an interxal of about two weeks. The latter were 




formerly supposed to be a distinct species, "Axolotl". due to the 
fact that metamorphosis may be delajed and brccdiiif; take place 
dnring the larval stage. Under noriiial conditions, however, the 
iidnlt form is i-eached in about one hundred days after hatching. 

Distribution: Northeast to Minnesota and south. (Jordan, 
1899.) 
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Michtgnii : 8))eriinenK in tlie Universify Museum from Calhoan. 
AVaalitenaw, Lenawee and Livingeton Counties. Reported from 
Wayne and Washtenaw Counties (Cojie, 1889) ; Montcalm, Washte 
uiiw. Kalamazoo. Eaton and Allegan Counties (Gibbs, Kotesteiu 
and Clai-k. l!)fl.">l ; Waslitenaw Comity (Kniitli. 1S7!»; Kmith, ISSl'i, 

AMBYSTOHA PUNCTATUH (Llnnaens). 

SrOTTKI) SALAMAXnElt. 

(PI. II a.) 

ncsctipti'iii: Hody sliort and stout. Hesid broad and slightly 
rounded, with parotid region givatly swollen. Eyes prominent. 
iiareR small. tJular fold pmminent, connected by a ridge with 
another sliglit fold behind the eye. Eleven costal furrows and a 
Klit;ht diH'sal gi'oove. Limbs moderately developed; toes slightly 
dt'pi-essed; plantar tubercles indislinct. Tail compressed, with a 
well marked indentation along each side. Skin smooth and gloBsy. 
surface pitted with mucous imven which are most prominent Id the 
(larotid regiou and on the tail. Transvei-se line of teeth in three 
]»at<'Iies. the central separa-ted from laterals by slight interval at 
inner tnlges of j»osterior iiai-es. Central patch may curve forward 
in the middle. 

(■round cohir blue black or black with large yellow blotches 
arranged in a more or less irregular row on each side of vertebral 
column. Legs also sjiotted. Under surface [Kiler Ihan upper. 

]frti-siirr))n>ifx: Siici-iiiirii .Vo. .(-)7'S7. 

Tolal length 145 

Length of head anil liody tISl 

Width of head .OUr, 

MiihilM iiiul Hdbitiit: Anibuxl'imii iiiiiirliiluiii is noctnnial in it?; 
habits and is found under logs and Ktoiies in damp, w(N>dy ]dace>^. 
Ir ivsemblcs Ambi/xtoiiKi ti<ii'iiiiuii in its food habits. When in the 
water the animal swims vapidly by means of the broad, flat tjiil. 
Like the oiher inemliers of the genus, this siie<ies goes to the water 
1o deposit its eggs. This migration to the ponds takes place in 
^larch or April. The males enter the ponds and deposit spennato- 
jihoiTS on sticks ajid leaves just at the surface of the water. The*!e 
spermalophores are small, white, mush room- 1 ike bodies, the cap 
sliajied tojis containing the spenii. Several are usually deposited 
in one ]>lacc and fertiliailion proltahly lakes place in the same man 



AMPHIBIANS. 29 

ner as in Anibystoma tiffriiiiiiii. Aftet" fortilizatioii the eggs are 
laid in oval masses, the whole mass being embedded in gelatine. 
They are attached to some support in the water, eillier grass stems 
nr small sticks. When hatched the young larvae ai-e about half an 




inch in length and metamorphosis does not occur until a length of 
about two inches has been iTiiohed. 

DMHhution: Xova Scotia to Nebraska, sontli In (Jeorgiii. Mor- 
dan, 189!).) 

Michigiui: Specimens iu the Vnivcrsily Museum fr<iiu Mauislce 
and Washtenaw Counties. Reportwl fixnn Eaton Connti.v ((.'lail^OOQlc 
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1902; Gibbs, Notestein and Clark, 1905); Washtenaw County 
(Smith, 1907; Smith, 1879). 

AMBYSTOMA JEFFBRSONIANUH (Green). 

jeffekson's salamander. 
(PI. II a.) 

Description: Body long and slender. Head elongate and flat: 
eyes large and prominent; nai-es smalt, situated at end of snout; 
mouth large. Oular fold distinct, rising on sides of neck. Another 
fold extends across the throat from a point just behind the comer 
of the mouth and is met by a groove running from the comer of 
the eye. Twelve costal furrows and a dorsal groove. Limbs well 
develoi^ed; toes long, slender and much depressed; no plaotar 
tubercles. Tail compressed and somewhat shorter than body. Skin 
smooth and covered with numerous pores which may be clearly 
seen under a lens. Teeth in four patches, the two central extending 
to the inner nares, where they are met by the two lateral patches 
which fonii the posterior border of the inner nares. Tongue lai^€ 
and thick. 

Ground color bluish or brownish black above, paler below. Sur- 
face with or without pale blue spots. 

Measurements: Upccimen .Vo. ,97,926. 

Total length ll.« 

Length of head and body 070 

Width of head Old 

Habits and Habitat: Ambystoiiia Jefferson io nam is secretive, and 
during the day is found in damp, dark places. It is usually found 
under logs and stones. It is extivmely active, and, according to 
Oadow (1001, p. Ill), a good climber, "easily escaping out of high- 
walled bell-glasses." 

Little has been done on the breeding habits of this salamander. 
Smith (1911a, p. 19) states that the early spawning season "sug- 
gests the possibility of an autumnal fertilization." Hahn (190S. 
pp. 550-552) has taken the eggs in late segmentation stages on Feb. 
28, at Mitchell, Ind., while Smith (1911a, p. 17) found the first 
eggs on April 5, at Syracuse, >'ew York. They are laid in small 
grape-like masses that are usually hung on a leaf or stick. Piersol 
(1910) has .found the number of eggs in a single mass to be about 
twenty. The hatching probably takes place in from thirteen to 
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eighteen days and transformatioD occurs some time during July or 
August. 

This species resembles Plethodon glutinosus, which has been re- 
ported from Kent (Gibbs, Notestein and Clark, 1905), Wayne 
(Cope, 1889) and Marquette (Ruthven, 1906) Counties. However, 



the specimens listed from Wayne and Marquette Counties are in 
the Dniversity Museum and have been re-identifled as Ambystoma 
jeffersanianum. The two si>ecies may be distinguished by the fact 
that the parasphenoid teeth are present in Plethodon glutinosus 
and absent in Ambj/stoma jejfersonianum. We have not seen BR^iojIc 
mens of the former from the state. ^ 
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Distribution: IVuusylvania to Virginia nnd nortli to Canadii. 
(Jopdau, 1890.) 

MichifcsD: Speciiiiene in tlie University Museum from >[arqaet1e. 
Cliebovfian, Manistee, Arenac (Charity Island). Huron, Ionia, lap 
ham, Livlng.stou, Wayne and Washtenaw Counties. The writers 
have also examined specimens from (Jratiot and Eat(m rountie.«. 
Rejiorted from liitim County (Clark, 1!)02) ; Eaton and Montcalm 
Counties jOibbs, Xotestein and Clark, 19(li>) ; Washtenaw County 
(Smith, iSTi)) ; Cheboygan County (Huthven, 1011) ; Ilui-on Couniy 
iRuthven, lOlla). 

PLETUODON ERlfTHKONOTUS (Oreen). 

RBD-BACKED (SAI.A Jl ANPEB. 
(Pis. I, lib.) 

Description: Body long, slender and i-yliudrical. Head small: 
moutli very larpe, upper jaw slightly protruding; eyes large; nares 
small and sitnated laterally, flular fold prominent, i-eachinp op t<i 
the dorsal stri]»e and met there by a groove ninnin}; from the corner 
of the eye. This groove is in turn bisected by a gi-oove extending 
upward fi-oni the corner of the mouth. Costal folds distinct; the 
number varying from sixteen to nineteen. A distinct dorsal gi*oove. 
Limbs extremely slender, inner toes rudimentary. Tail cylindrical. 
A'oniero-palatine twth extending ba<'kward in two converging n)ws. 
I'anisplienoid teeth in two patches l>ehind the nares. 

Color brownish black on sides, nsually with a broad ashy or reii 
dorsal strijie which is mottleti with brown. I'nder surface yellow- 
iali, also mottled witli a darker color. 

Mvimiircmciita: ^jtc<iiiirii .Vo, .35<^0-'i. 

T<»fal lenglli OSii 

I-ength of head and body <'*-'' 

Width of head .0(1.-. 

Htibilt ami Habitat: The red-backed salanninder is entirely ter- 
restrial in its habits. It is nsually found under rocks and in decay- 
ing logs in moist, woody pla<ps and occasionally cm low shrubs and 
plants. It is very active, the adult disappearinp ra|iidly and hiding 
under leaves and moss when disturl)ed, unless accompanied by its 
yonng. The food consists mainly of insfc(s, larvae, small snails 
and worms, which are caiighl by niciins nf the projectile tongue. 
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The e^s are found in grape-like bunches of from six to eleven 
attached to the under surface of stoues or the bark of decajing trees 
and are brooded by the female. They are laid, according to Hahn 
(1908), in May, bvit have not been found at Ann Arbor until June 
(Smith, 1882). The writers took eggs in a late stage ofdevelop- 




ment at Port Austin, Huron County, Ang, B, 1911. The larvae, 
which are at first provided with branchiae, are usually found with 
the parents and are apparently fed by them. When young the ani- 
mal is very light in color, growing darker with age. 

Prof. Cope (1889) recognizes two sub-species of Plethodon, P. 



Coot^lc 



34 HERPBTOLOGY OF MICHIGAN. 

cincreiis aod P. ciiiereus var. crythroiiotus, which have both been re- 
ported from Michigan. There are no apparent differences in struc- 
ture, proportions and general <!liaracter between these tn'o forms. 
The distinction is entirely one of color, erythronotus haring a red 
dorsal stripe, ciiicreus an ashy one. Also, the writers have found 
the two varieties in the same region, and not infrequently in one 
log. Without doubt the differences in color are only individual. 
Distribution: Eastern United States. (Jordan, 1899.) 
Michigan: Specimens in the University Museum from Ontmia- 
gon, Baraga, Dickinson, Cheboygan, DenrJe, Manistee, Huron, Ing- 
ham, Washtenaw and Lenawee Counties. The writers have also 
examined specimens from Gratiot and Eaton Coimties. Reported 
from Eaton Connty (Clark, 10U2) ; Wayne County (Cope, 1889) ; 
Eaton, Montcalm and Antrim Counties (Oibbs, Kotestein and 
Clark, 1905) ; Ontonagon Comity (Euthven, 19<Ma) ; Ontonagon, 
Baraga and Marquette Counties (Kuthven, 1906) ; Cheboygan 
County (Euthven, 1911); Huron County (Euthven, J911a) ; Warfi- 
tcnaw County (Hmith, 1879; Smith, 1882). 

UEHIDACTYIilUH SCUTATUM (Schlegel). 

POUtt-TOED SAUMANOBR. 
(PI. I-) 

Description: Body short and cylindrical. Head broad, mnztle 
blunt, upper jaw jirojecting over lower. Eyes large. Oular fold 
distinct but not prominent, and rising on the sides of the neck. 
Another depression extending from the eye to the gular fold. Skin 
with slight dc]iresBions that give it a scuted appearance. Thirteen 
distinct but not prominent costal grooves. A dorsal groove and a 
slight depression extending along the sides from limb to limb. This 
liiteral depression forks anteriorly and sends out a branch to the 
middle of the head between the eyes. Limbs very slender but well 
developed. Toes four in number, the inner toe and inner and outer 
lingere rudimentary; third toe the longest. Tail very long, sepa- 
rated from body by a distinct depression, slightly compressed, 
large at base and tapering gradually to a point. Vomero-palatine 
teeth in two series just behind internal nares. Parasphmoidal 
I)afche8 "distinctly separated. Tongue attached anteriorly, and 
slightly free posteriorly. 

Ground color dark brown, spotted with darker color, and becom- 
ing dark giay on the sides. Limbs, snout and tail lighter in color 
than back, and blotched with dark above. Small light spot on 
shoulder just above arm. 
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^feasln•ellH■ll^■'': ^■/>f<•|■|HC(l .Vo, Jiit'/O. 

Total length (H>7 

r.ength of head and body 0^1 

Width of head («).T 

Habits and HahiUtt: The four-toed salnmauder is a rare siiecies 
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in Michigan, having been found in only three counties in the state. 
Clark (1902) reports five specimens, which have been examined by 
the writers, from Eaton County as follows: "A single specimen of 
this uncommon salamander was collected May 13, 1901. It was 
fonnd in the earth on the roofs of a violet, which had been pulled 
np. So far as I can learn, it has not previously been collected In 
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Michigan. Four other specimens, two males and two females, were 
taken together in April. 1902, under a 1(^. The females were fully 
twice as large as the males." There are at present three live speci- 
mens in the Univereity of Michigan Museum. One of these was 
taken in a woods alKiut five miles south of Ann Arbor during the 
summer of 1910, and was presented to the Museum by Miss Jes»ie 
Phelps. The other two si>eoimens were taken by the writers in the 
same woods in April, 1011, A single specimen was collected by 
X, A. Wood at White Fish Point, Chippewa County in Augiisf, 
1912. 

Very little is known of the habits of this salamander. Smith 
(1882, p. 723) states that "it has been found in April under old ]<^s 
and rails in open woods, at some distance fi-oni the water, and 
was very quick imd lively in its movements." The woods in whicli 
the Washtenaw County specimens were taken is low and danap. 
One was found under loose moss and one was just inside the bark 
of a j-otten stump. The movements are lively and erratic, tiie 
animal sometimes jumping for some distance. The food probably 
t'onsists of insects and worms, the writers have observed it to eat 
small flies in captivity. The eggs ai-e laid under moss or bark, and 
the salamander, at least in ttie adult condition, avoids the water. 
Individuals sometimes emit a sharp squeal when annoyed. 

Distribution: From Massachusetts and Canada westward to Illi- 
nois and south to Georgia. (Jordan, 1899.) 

Michigan: Specimens in the University Museum from Washte- 
naw and Chippewa Counties, Reported from Eaton County (Clark, 
1902; Gibbs, Xotesteiu and Clark, 1905) ; Washtenaw County (Ruth- 
ven, 1911). 

DIEMICTVLUS VIRIDESCENS Raflnesque. 

GREEN NEWT. 

(Pl8. 1, Ila.) 
Dcuct-iption: Body slender and slightly compressed. Muzzle 
rounded; upper jaw extending a little beyond the lower; eyes 
large; exterior nares close together. Limbs slender, anterior abont 
half the size of the posterior. First linger and first and fifth toes 
rudimentary. Tail much compressed and as long, if not longer, 
than the head and body. Skin finely wrinkled; costal grooves in- 
distinct. On either side of the head below the eye there may be ji 
row of four pits, but these are frequently lacking. Yomero-palatine 
teeth in two longitudinal rows which converge close to the internal 
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napes. Tongne attached posteriorlv and anteriorly but free on the 
sides. 

Ground color varies from reddish brown to olive green above; 
lower aurfaoe pale yellow. Body covered with small black spots 
especially noticeable on the lower surface because of the lighter 
ground color. On either side of the vertebral line a row of email 
red spots, each having a black border. 

^[f-a^t^lrcmentn: Specimen. So. S793~. 

Total length 100 

r^ngth of head and body fl4lS 

Width of head OOS 

Habits and Habitat: This newt is aquatic in its habits, the 
adult spending most of its time in the water. It fi-equents places 
with a soft bottom and bides under leaves and water plants. In 
liii^e iKtnds it is usually found in the more sheltered places. It is 
rju-nivornus in food habit and extremely voracious. The food con- 
siHtf chiefly of water insects, small uioIIuhcs, worms and tajlpoles. 
When kept in captivity the animal beeomcs very tame and will read- 
ily eat small pieces of meal, wonns and sninll lad|)ol('s. It some- 
times emits a sharp squeak witen disturlied. The breeding seasoii 
extends from April to June. During this season the genital open- 
ings of the male become swollen, and transverse horny )ilates appear 
on the posterior surface of the hind limbs and on the under side of 
the tii>s of the toes. A spotted crest also appears along the upper 
and lower sides of the tail. The male deposits spermatophores 
similar to those of Anibyittoma piinctatiim except that they are 
fewer in number. In order to insui-e the fertilization of the eggs 
there is a preliminary "Liebes spiel". The eggs are laid singly be- 
tween the leaves of water plants or in other like situations. Ac- 
coi'ding to Jordan (18113), the egg laying soas<m for one individual 
lasts about seven or eight weeks. The young htrvae hatch after a 
period of about thirty days. ,\f ter tlie gills are absorbed, the young 
animal leaves the water and the color changes to a dark red. This 
stage was formerly considered a distinct species and called />. 
rniniatiis; careful observation, however, has shown that, after the 
first two or three years of its life, the animal returns to the water 
and assumes the adult viridescent coloration. 

Distribution: Eastern United States, abundant north and north- 
east. (Jordan, 189!).) 

Michigan : Specimens in the University JIuseum from Houghton. 

Coot^lc 
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Marqiiofte, Cbeboygan, Huroo, Arenac (Cliarity Island). Ionia and 
Washtenaw Counties. The writers have also exiiiiiined 8i>ecimenii 
from Eaton ("onnty. Keported from Katon CVninty ((,'lark, 1902; 
Gibbs. Xotestein and Clark, 1905); Cheboygan County (Buthven. 
1011) : IlHfon Connty (Ruthven, 1911a) ; Washtenaw County 
I Smith. 1S79). 
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BUFO AMERICANUB Le Conte. 

AMERICAN TOAD. 
(PI. Ill ft.) 

Description: Body short ain3 depi-essed. Head ver.v broad, upper 
jaw protruding slightly and notched in the center. Kyes large. 
Parotid glands large and kidney shaped. Fronto-pailetal crests 
extend back between the eyes and are joined at right angles by the 
post-orbifal crests wliich extend back of tbe eyes to a point above 
the ears. Skin conspicuously warty above; under surface granu- 
lated. Toes partly webbed. Two dark-colored metatarsal tubercles, 
the outer small, the inner with a cutting edge. Jaws without teeth. 

Ground color varies from grayish to brownish black, with large 
irrgular spots of dark brown which show more plainly on the speci- 
mens which are lighter in color. There is frequently a light verte- 
bral stripe. Under surface a dusky lemon color, sometimes with 
smaller irregular blotches of dark brown. Throat of male black. 

Measurements: Specimen A'o. 30114. 

length of head and body OS45 

Tjength of bind limb to heel 05<>o 

Width of head 032 

Habits and Hahitnt: The connnon American toad is our best 
known amphibian. This is due to its abnndance and to the fact 
that it is common in gar«)ens and ai-oimd houses so that it is fre- 
quently seen. It api)ear8 with tlie fii-sf wai*ni spring days and is 
found in shaded places until fall, when it burrows into the ground 
and hibernates until spring. It is niH-tunial in habit, coming out 
in the dusk of evening to searcli for fo(id. which consists mostly of 
insects and their lar\'ae. During the day it sits in its buri-ow, 
which it makes by backing into the soft earth or den.se vegetation; 
iind sleeps. It is so protectively coloi'etl that it is usually very hard 
to distinguish from the clods of earth or the background of parti- 
ally shaded vegetation in its usual haunts. 

The popular belief that toads are poisonous is erroneous. On 
tbe contrary they are very beneficial to man, since about SS7< "f 
their food consists of gardeu pests. They may at times, especially 
when roughly handled, excrete a colorless, odorless and harmless 
lluid from the skin, which makes tliem somewhat moist. There is 
also an excretion from the parotid gland region, and this is aliglitlv 
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poisonous if taken internallj-. The latter affects the raucous mem- 
hrane of the mouth and protects the toad when seized bj dogs 
ntid other enemies. 

The breeding season lasts from April to July. The flret specimen 
observed by the writers in 1911 una found on the evening of April 




26, and the next day larjje numiwrs were wccu on their way 1o the 
ponds. Tile males ««*m to outnumber the femaiee and struggle to- 
gether for their lyossession. AVlieii disturbed, the male utters a 
peculiar chirping sound somewhat like the scolding of a chicken. 
The sinifr consists of a sweet liigli trill that is bird-like in its quality. 
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The eggs are laid in the water in two very long strands each con- 
sisting of a row of eggs embedded in a gelatinous mass. They 
tiatch in about four days, and the larvae remain in the water until 
the final metamorphosis which occurs in July. The toad does not 
start breeding until it is about four years old, and it may live for 
many years. Miss Dickerson tells of one that lived for thirty-six 
years and theu was killed by an accident. 

Distribution: Eastern North America, west to Arizona and 
Mexico. (Dickerson, 1906.) 

Michigan: Specimens in the Univei'sity Museum from Keweenaw 
(Isle Boyale), Baraga, Ontonagon, Dickinson, Cheboygan, Craw- 
ford, Oceana, Arenac (Charity Island), Huron, Ingham, Washte- 
naw, Barry, Allegan and Cass Counties. The writers have also 
examined specimens from Gratiot County. HeiMirted from Eaton 
County (Clark, 1902) ; Ontonagon County (Cope, 1889) ; Eaton, 
Kalamazoo, Washtenaw and Montcalm Counties {Gibbs, Notestein 
and Clark, 1905) ; Oakland County (Hankinson, 1908) ; Ontonagon 
f'ounty (Ruthveu, 1904a); Keweenaw (Isle Royale), Ontonagon, 
Baraga and Marquette Counties (lluthven, 1906) ; Keweenaw 
County (Isle Royale) (Ruthven, 1909); Cheboygan County (Ruth- 
ven, 1911) ; Huron County (Ruthven, 1911a) ; Cass County 
(Thompson. 1911). 

HYLA VERSICOLOR Le Conte. 

COMMON TREE FROG. 
(PI, Illb.) 

Desoipdon: Form toad like. Muzzle blunt in outline. Eyes 
prominent. Toes webbed nearly to tips; Angers and toes with large 
adhesive disks. Upper surface of body slightly warty. Lower sur- 
face granulated. A large fold of skin across the chest, Vomero- 
palatine teeth in tno patches just behind internal nares. Tongue 
\ery large and fleshy, slightly notched behind. 

Ground color gray, green or brown with irregular dark blotches. 
A large irregular dark star on upper part of hack. Limbs barred 
with dark brown. A dark ear patch and a light spot under the 
eye. Under parts pale yellow, brighter posteriorly. Throat some- 
times mottled with darker. Concealed leg surfaces vermiculnted 
with brown. 

Mcatiiireiiients: ^pcciiiirii .Yo. SOSO,"}. 

Length of head and body 044 

length of hind limb to heel 0375 

Width of head 01G5 ,v^|c 
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Sabits and ffabitat: The oommoQ tree frog, or tree toad as it is 
frequeotly called, is the most familiar of our Hylidae. It lives for 
the moBt part in trees, bushes aod vines. It is not confined to the 
woods alone but lives also in orchards and in the vines aroood 




houses. The large size of the disks on the Angel's and toes allow 
it to cling to smooth vertical surfaces and enable it to catch and 
hold to branches nhen it climbs from place to place among the 
trees and bushes. It is more active toward night when it is search- 
ing for food. The latter consists of insects and larvae, found on the 
tree in wbose leafy branches it makes its bonie. In the winter it 
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liibemates in hollows of trees or in the moss at their roots. This 
species has the power of chaogiog itM color, although the change 
is not rapid. There is a range of colors from very light yellow and 
green to dark brown and green. The color, under ordinary circum- 
iitances, corresponds with that of the object on which the frog is 
reefing. The eggs are laid in May, in small groups or singly. They 
are attached to water plants or grass stems and hatch in about 
forty-eight hours. After hatching, the development is rapid, the 
final metamorphosis taking place in about seven ueeks. 

Distribution: Canada, s<)uth to Texas and Kansas. (Diekerson, 
1906.) 

Michigan: Specimens in the University Museum fi-om Dickinson, 
Cheboygan, Oceana, Huron, Livingston, Oakland, Washtenaw, 
Wayne and Cass Counties. Reported from Eaton County (Claric, 
1902) ; Washtenaw and Wayne Counties (Cope, 1SS») ; Eaton, Mont- 
calm, Kent, Ottawa, Barry and Van Buren Counties( Oihhs, Note- 
stein and Clark, 1905) ; Oakland County (Hankinson, 1908) ; Mar- 
quette County (Ruthven, liHHi) ; Huron County (Ruthven, 1911a); 
Cass County (Thompson, 1911). 

UTLA PICKEUINGII Uolbrook. 

SPRING PEBPER. 

(PI. Illb.) 

Descriptioit: Body short and stout. Muzzle ]>iiinted. upper jaw 
extending beyond lower, lOai-s small. Feet moderately webbed, 
disks relatively large. Under surface granulated, A fold of skin 
across the chest, Vomeropalatine teeth in two iiatches behind in- 
ternal nares. Tongue large, slightly notched, and free behind. 

Ground color varies from light to dark brown, A dstrk V between 
the eyes and a large oblique dark cross on the back. Limbs in- 
definitely ban-ed with darker. A dark band from the snout throngh 
the eye to the side. Under surface pale yellow, granuhited, darker 
posteriorly, I'sually darker blotches on throat and cliest. 

Meonuremcntit: Specimen .At). 37901). 

Length of head and hoAy (H'l 

length of hind limb to heel Ol.'iii 

Width of head 00fi5 

Habits and Hab'itvit: The Bpring peeper is The smallest of the 
Hylidae, During the summer it niav be found among fallen leaves , 
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and moSB ia damp places, tlie color being admirably adapted for 
concealment in such situations. Its search for food, wUich con«iBt.-i 
mainly of small insects and worms, may frequently take it to 
gardens and orchards, and it lias even been found in greeDbousef. 




l>uriug tlie winter mouths it liibernatcs under the moss and leaves 
or in hollow trees. The breeding seas«)n begins early and lasls until 
3Iay, The frogs sing in chorus and their bird-like call is one of 
the most familiar sounds of spring. The male croaks when hidden 
under moss or grass. The eggs arc laid in April, usually singly, 
ihough (ic<iisionally in small uiaKses. and are attached to water 
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plantH. They are very small, "80 small that they look like tiny 
plant seeds" (Dickereoo, 1906, p. 145). The lime of development 
varies from six to twelve days according to the temperature, and 
metamorphosis takes place in ahout tu'o months after batching, the 
little tadpoles usually leaving the water before the transformation 
ifl completed. 

Distribution: Eastern North America, Canada to South Caro- 
lina. (Bickerson, 1906.) 

Michigan: Specimens in the University Musenin from Keweenaw 
I Isle Soyale), OntonagoD, Dickinson, Houghton, Baraga, Huron, 
Washtena-B-, Cass and St. Joseph Counties. Reported from Eaton 
('ounty (Clark, 1902) ; Wayne and Washtenaw Counties (Cope, 
1889) ; Van Bureii, Eaton, Kalamazoo, Antrim and Montcalm Coun- 
ties (Oibbs, Kotestein and Clark, 1905) ; Ontonagon County (Ruth- 
ven, 1904a) ; Ontonagon, Baraga, and Houghtou Counties (Kuth- 
ven, 1906) ; Keweenaw County (Isle Royale) (Ruthven, 1909); 
Huron County (Ruthven, 1911a) ; Cass County (Thompson, 1911). 

ACBIS GBYLLUS Le Coote. 

CRICKET FBOG. 

Description: Form frog like. Muzzle very long and pointed. 
I>iak8 on fingers and toes small, scarcely noticeable. Toes webbed 
almost to tips. Sole tubercles moderate in size. Skin above with 
namerous conspicuous smooth warts. Under surface slightly granu- 
lated posteriorly, A fold of skin across the chest. Vomerine teeth 
in two patches between iuternal nnres. TiMigue attached in front 
and along mid-line. 

Ground color variable, usually brown or gi-een with a dark tri- 
angular mark between the eyes. Three oblique blotches on the 
aides. Limbs barred or spotted with dark. A light line from eye 
to arm. Upper lip light spotted with darker. Concealed surface 
of femur with a longitudinal dark stripe. Under surface yellowish 
white, throat mottled with darker. Coloration of male may be so 
dark that murkings do not show. 

Metisuiemenis: Specimen Vo. 30-^73. 

I>ength of head and body 024 

Length of hind limb to heel .025 

Width of head 00S5 

Habits and Habitat: The ciicket frog is a tree frog that is en- 

Coot^lc 
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tirely terrestrial in its babits. It is unable to climb trees because 
of the extreme smallnese of the disks on its fingers and toes, and its 
agility and ability to accomplish rapid changes in coloration are 
probably its principal protection from enemies. It is usually found 




in large numbers along the banks of streams or ponds. When dis- 
turbed it jumps into the walei- vtith a series of high leaps and 
buries itself in the mud, from which it soon emerges. This species 
hibernate*! during the cold weather but soon becomes active again 
during warm jieriods. The food nmsi^Is of smiill insects. Theef 
frogs sing in clioniK during the monltis of April aud May and the 
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isolated call may be heard all Bummer. The song resembles the 
chirping of a cricket, hence the common name, cricket frog. The 
eggs are laid in April or May. The development is rather slower 
than that of the rest of the Hylidae. Miss Dickereon has found 
the tadpoles in the water in August and thinks that metamorphosis 
takes place in September. 

Distribution: New York to Florida, west to Texas. (Dickerson, 
1906.) 

Michigan: Specimens in the University Museum from Cheboy- 
gan, Livingston, Washtenaw, Calhoun, Allegan and St. Joseph 
Ooanties. Reported from Eaton County (Clark, 1902) ; Antrim and 
Eaton Counties (Gibbs, Notestein and Clark, 1905) ; Cass County 
(Thompson, 1911). 

CUOBOPUILUS NIGBITUS (Le Conte). 

SWAMP TREE FBOG. 

(PI. IV a.) 

Description : Body frog like. Head long and pointed ; upper jaw 
protruding. Eyes prominent. Toes slightly webbed; disks small, 
hardly noticeable. A conspicuous fold across chest. Skin granu- 
lated on back and lower surface, ^'omero-palatine teeth near the 
posterior part of internal nares. Tongue medium in size. 

Ground color changeable, varying from light to dark brown. A 
dark stripe begins at the snout and runs back through the eye to 
the posterior part of the body. Upper tip with a light stripe and 
bordered with dark. Usually three d^rk longitudinal stripes on the 
hack; center stripe on the vertebral line and sometimes forking 
posteriorly and behind the eyes. Limbs indistinctly ban-ed or 
spotted. Under surface yellowish white. Throat of male yellow. 

Measurements: Specimen No. 37921. 

length of head and body 017 

Length of hind limb to heel 015 

Width of head 006 

Habits and Habitat: The swamp tree frog is found in marshes 
and damp places throughout the summer and fall. During this 
time it is solitary and its call is rarely heard. It is also seldom 
seen because of the small size and protective coloration. When dis- 
turbed it disappears in the water, but it is a very poor swimmer 

Goot^lc 
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aDd soon comes back to land. Tbis species is probablv, like Acrtf 
grtjllus, unable to climb trees because of the small size of tbe disks 
on the fingers and toes. The food consists of small insects. It 
comes from its hibernation early. The song is very loud. \Vh«i 



croaking, the male sits upright in the water, supporting himself 
with grass, leaves or twigs, and sings with the head and vocal 
pouch out of the water. Wiien disturbed, he sits perfectly still aod 
does not resume his Bong until the source of alarm bas passed. Tbe 
eggs are laid in March or April in small masses containing from 
five to twenty, and are attached to water plants. The devolopmeot 
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18 rapid, the eggs hatching in about two weeifs. Metamorphosis is 
completed enrly in June. 

Distribution: ICntire United States and north in Canada to the 
Hudson Bay region. (Dicherson, 1900.) 

Michigan: Specimens in the Fniversity Museum from Dickinson. 
Huron, Washtenaw and St. Joseph Counties. The writers have 
also examined specimens from Gratiot County. Reported from 
Eaton County (Clark, 1902) ; Antrim and Eaton Counties {Gibbs, 
Notestein and Clark, llH)o) ; Huron County (Ruthven, 1011a). 

RANA PIPIENS Sbreber. 

LEOPARD FRO<;. 
(PI. IV b.) 

Description: Body long and slender. Head long and pointed at 
the snout. Lateral folds prominent; there may be several smajler 
folds between them. Skin smooth above; under surface of thighs 
slightly granular. A glandular fold extending from corner of 
mouth over the shoulder. I^gs long and very powerful; feet partly 
webbed, webs deeply indented. Tubercles under joints of tous 
prominent. Vomerine teeth in two patches between internal nares. 

Ground color green, gray or brown above. Ijateml folds lighter; 
between them two irregular rows of rounded dark spots edged with 
lighter. Several rows of smaller rounded spots below lateral folds. 
Under surface yellowish white, fi-equently with dark spots across 
pectoral r^ion. *A dark line extending from muzzle to shoulder 
through eye; light lines above and below the darker line make the 
latter more noticeable. Upper surfaces of limbs transversely ban-ed 
or blotched with darker. Concealed surface of femur vermiculated 
with brown. 

Metmtrements: ti}n-cimcn \o. 3786!). 

length of head and body 087 

Length of hind limb to heel 077 

Width of head 02:i 

Habits and Habitat: The leopard frog is the best known of the 
Ranidae, because of its great numbers and its habit of travelling 
away from the ponds into the fields in search of food. Its green 
coloring probably serves as a protection from its enemies. The 
leopard frog also possesses the power of changing the ground color 
to a limited degree to suit the surroundings. Wien kept in the lab- i 



so HBRPETOLOGY OF MICHIGAN. 

oratory in a dish cantainin^ moss, brown specimenB turn greeo in 
a few days. The food consints of worms, iasects and small trogB. It 
becomes very tame in captivity and may be easily handled. Like the 
rest of the Uauidae, the species hibernates during the cold weather 




in the mud and under stones, but, according to Hay (lS92a, p. i 
its note may be heard "during the warmer days of midwinter," and 
it is often seen at such times. 

This frog is one of the first to appear in the spring, the breeding 
season being in March and April, When it first appears it is s 
most black in color, but soon becomes lighter. The eg^ are laid U 
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the shallow water of ponds in large masses which may float freely in 
the water but are usually attached to sticks or plants. Hankiosoa 
(1908) found unsegmented eggs, which had evidently been recently 
deposited, in Oakland County, April 8, 1907. Tlie time of hatching 
varies according to temperature, but under ordinary conditions the 
tadpole will a))pear in about ten days. The metamorphosis is com- 
pleted in July or August and it is for this reason that this species 
is more apt to be raised than Haim catesbeana by dealers. Its t^s 
are esteemed as au article of food, and it is also reared or collected 
in considerable numbers to supply biological laboratories. 

Distribution: Common In Jforth America, east of Sierra Nevada 
Hountains. (Dickerson, 1906.) 

Michigan: Specimens in the University Museum from Houghton, 
Ontonagon, Iron, Dickinson, Cheboygan, CraTvford, Iosco, Arenac 
(Charity Island), Huron, Oceana, Barry, Oakland, Livingston, 
Washtenaw, Allegan, Calhoun, Kalamazoo, Cass and St. Joseph 
Counties. The writers have also examined specimens from Gratiot 
County. Keported from Eaton County (Clark, 1902); Bt. Clair 
County (Cope, 1889) ; Eaton, Van Bureu, St, Joseph, Montcalm, 
Kent, Ottawa, Antrim, Kalamazoo and Barry Counties (Gibbs, 
Notestein and Clark, 190D) ; Oakland County (Hankinson. 1908); 
Ontonagon County (Ruthveu, 1904a) ; Ontonagon, Houghton and 
Marqnette Counties (Ruthveu, 190C) ; Cheboygan County (Kuthven, 
1911) ; Huron County (Ruthvcn, 19Jla) ; Cass County (Thompson, 
1911). 

BANA PALUSTRIS Le Conte. 

PIClvEBEL FBOG. 
(PI. IV b.) 

Description: Body slender. T^ateral fold very broad but not 
elevated. Skin more or less smooth. Under surface of thighs 
slightly griinular. Eyes prominent. Glandular fold from eve to 
shoulder. No external vocal pouch. 

Ground color always some shade of brown, with two rows of 
more or less square spots of dark brown between the lateral folds, 
and two rows of .smaller brown spots beneath. Lateral folds 
lighter than ground color. Under surface white anteriorly, bright 
yellow posteriorly. The yellow may extend along the sides and out 
under the fore aims. A conspicuous light line from eye to shoulder. 
Upper surface of limbs barred with hrowu. Jaws marked as in It. 
pipiens. \ bi-own spot on the snout and one abo\e each eye. 
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Mcusurfineiitti: i^peciinfii Xo. il!)ll. 

JjengtU of head and bi»dy 07lt 

Length of hind limb to heel (>61 

Width of head .01!> 




HorJ^ontaE rullne. i^ppcimpiu' pxHmined: vertical ruling, r^porU only. 

Habits and Habitat: In habits Kaiia palustris closel.v re^einblea 
kaiia ptpiens. It lives along streams, ditclies, alxnit cold springn 
and )M)nds. and is very hard to caiitiii-e because of its gi-pat agility 
and its protective coloration. When resting o)i a pile of drie<l 
leaves, such as is often fonnd along the banks of streams or ponds. 
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it is afDio»t impossible to distingaisb tlie frog from its surround- 
ings. Wlieii frightened it makes eevcrnl long letipa in qnicl; suc- 
-ession. Tlie food probably consist of insects, small Crustacea and 
Knails. The common name "pickerel frog" is due to the fact that 
the species is frequently used as bait in pickerel fishing. It is of 
■lo food value because of the disagreeable odor. 

The breeding season of Kana paliislris is April and May. The 
t-reaking of the males is said 1u resemble the sonnd made by the 
tearing of coarse cloth. The eggs are laid during May and the 
early development is rapid. The metamorphosis usually takes place 
in July or August, but under adverse conditions transformation 
may be delayed until the next year. 

Distribution: Eastern North America, north to Hudson's Bay 
and west to the Great Plains. { Dickeifon, lOOG.) 

Michigan: Specimens in the Univei-sity Museum from Washte- 
naw, Barry, Calhoun, Kalamazoo, Uvingeton and Cass Counties, 
lieported from Wayne County (Cope, 188ft) ; Wayne, Kalamazoo, 
)[ontca)m and Van Buren Counties (Gibbs, Xotestein and Clark, 
lft05) ; Ontonagon County (Kuthven, 1904n) ; Washtenaw County 
(Smith, ISTft) ; Cass County (Thompson, 1911). 

This species has been reported from Michigan by seieral writers, 
but until this year there were, with the exception of one from Liv- 
ingston County, no specimens in the Univei'sity Museum. The 
writers have found it to be rather common in the vicinity of Ann 
^Vrbor, and have taken it in Kalamazoo and Calhoun Counties and 
in large Qumbers in Cass County (Thompson. 1911), and have re- 
ceiced two specimens collecte*! by Miss Jessie McXall in Barry 
County, so that the species is without doubt quite common through- 
out the southern part of the southern )>eninsHla. The Ontonagon 
recoi-d is erroneous and the other records need to be verified for the 
spe<-ies is easily confused with It. iiipicim. 

RAUtA CLAUITANS Xiatretlle. 



(I'l. V.) 
Description: Body stout. Head thick, muzzle pointed. Kyes 
large and close together. Skin of back rough. Back of femur 
granulated. Ijateral folds conspicuous. Toes broadly webbed, 
leaving last two joints of fourth toe free. Tubercles on joints of 
toes and inner sole tubewles distinct. Ear of male lai^er 
tbiin eye. Vomerine teeth in two patches between or behind the 
internal nai-es. GoOqIc 
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Ground color variaWe, usually browniah green 'with small dart 
spots. Head and shoulders bright greeo. Sometimes a light band, 
widening anteriorlv, from shoulder to jaw. Limbs barred iwith 
darker. Posterior part of femur finely vermiculated with brown. 
Under surface yellowish white, throat of female spotted. 

Measurements: Specimen No. 36827. 

Length of head and body 07fl 

Length of hind limb to heel 062 

Width of head 028 

Habits and Habitat: The gi-een frog is thoroughly aquatir in its 
habits, never travelling far from the water. It may be fonnd along 
the edge of small streams, ])ools and cold springs. It is rather 
solitary and timid, when frightened disappearing quickly in th** 
water. It is very niiu-h like the Inillfrog in appearance and habits, 
but may be readily distingnished by the lateral folds and the smaller 
weba on the feet. The food consists of insect larvae, small crusta- 
ceans, small frogs and insects. It comes early from hibernation. 
The song, which is low pitched and explosive in character, is usn- 
all}' heard in March. The eggs ai-e laid in April, in large masses 
-supported in the water by twigs or water plants. The early develop- 
ment is rapid, but metamorphosis is delayed till the second summer 
and sometimes the third. Hay (18i>2a) states that the tadpoles 
are vegetarians and never carnivorous. 

Distribution: i'ominon throughout eastern >'orth America, in- 
cluding Canada and Florida. (Dickerson, 1906.) 

Michigan: Specimens in the University Museum from Keweenaw 
(Isle Royale), Baraga, Ontonagon, Houghton, Dickinson, Cbeboy- 
gan, Crawfoi-d, Alcona, Iosco, Arenac (Charity Island), Huron. 
Oceana, BaiTy, Livingston, Oakland, Wayne, Washtenaw, Cass and 
St. Joseph Counties. The writers have also examined specimens 
from Gratiot County. Reported fi-oni ICatoii County (Clark, 1902) : 
St. Clair and Wayne Counties (Cope, 1889) ; Eaton, Van Buren, 
Antrim, Kalamazoo and Slontcalm Counties (Gibbs, Notestein and 
Clark, IdOa) ; Oakland County (Hankinson, 1908); I^nawee 
Connty (Kirsch, 18!)o) ; Baraga and Ontonagon Counties '(Ruthven, 
1906) ; Keweenaw County (Isle Royale) (Ruthven, 1909) ; Cheboy- 
gan County (Ruthven, 1911); Huron County (Ruthven, 1911a); 
Cass County (Thompson, 1911). 
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RANA CANTABRIGENSIS Batrd. 

WOOD FIKMJ. 
<P1. IV...) 

Description: Body sleiidpr. iiiui'./.Ie )Miiiift?d. rpitcr surface 
lightly granulated; jMwterioi' Kiirfaie of femur ^rmiulav. I^uteral 
bids conspicuous. Toes long and slender, neUlH'd almost to the 
ip. Inner sole tubercle present. Vomerine teelli in two patches 
vetween or behind internal nare»i. 

Grotiad color varies from light io reddish aud dsirk brown. Tri- 

Coot^lc 
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niigular dark Ki>ot back of e.vc nuering ear. Light line along npper 
jaw reaching to shoulder. LiuibB biii-red. Sides may be obficnrelT 
spotted with dai-k. Concealed surfa<'e of femur vermirulated, 
ruder supfjice yeMowish white, sometimes mottled with dark. 




Mvtt'Surcinentit:. t'^pfchnen Xo. .Ti2.'i3. 

Ijeugth of head and Imdy aift 

Length of hind liiidi to bee! Or 

Width of heatl «H 

Habits fiiHl Htihitat: The northern wood fro|t, Jtaiin <■«»(« 
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brigenais, Is one of the most terrestrial of our frojjH and is URually 
found in thick, wooded places, among dead leaven or moss. It is 
very difficult to see because of the jirotective coloration, the dark 
brown or gra.viah coloring blending into the surroundings to such 
an extent that one may almost step on individimls before seeing 
them, and the black ear patch and the light Hue along the side of 
tlie head also seem to be pi-otective. When disturbed the frog is 
very active, leaping quickly away. It becomes very tame in cap- 
tivity. The wood frog is among the first of the Bauidae to come out 
in the spring. The hoarse clacking song of the males may be heard 
during the latter )mrt of March and early in April. The male has 
no external vocal pouch, but the throat and the parts of the body 
over the lungs exi>and. Unlike the males of other species, he floats 
or swims in the water while croaking. The eggs are laid in ponds, 
either in the woods or fields, in masses which ai-e usually attached 
to water plants. They are very small and are suiTounded by a 
gelatinous envelojie. The time of development varies greatly ac- 
cording to temiMTatui-e. Kggs brought into the laboratory hatch 
in four days, but the development of those left in the ponds is 
much slower. Metamorphosis u.snally takes place s<mie time during 
May or .Inne. The young tadpoles ai-e very oarnivoi-ons, living 
mostly on decaying animal matter in the ponds. 

Distribution: Northern. "Reported from Illinois, Michigan, 
Wisconsin and Minnesota northward to flrcjit Slave Lake on the 
■west and St. James Bay on the east." (I)ickerson, IDflfi, p. 212.) 

Mlchigim : S]>ei-imens in the I'nivei-sity Museum from Kew-einiaw 
(Isle Rnyale), Ontonagon, Baraga, Dickinson, Mackinac. Cheboy- 
gan, Iosco. Hui-on, Livingston and Washtenaw Counties. The 
writers have also examined specimens from Gratiot Ounty. Re- 
l»orfed fiom liiton County ((,'lark, 1902) ; I^aton, Kalamazoo, An- 
trim, \'an Bnren and Montcalm Counties ((Jihlis. Xoteateiu and 
C.'lark, 1905) ; I^enawee <'ounty (Kirsch, 181)5) ; Ontonagon County 
(Knthven, iy04a) ; Keweenaw (Isle Royale), Baraga and Ontona- 
gon Counties (Rnthven, 1!)0(>) ; Keweenaw County (Isle Royale) 
(Ruthven, 190!)); Cheboygan County (Rnthven. 1911); Hui-on 
<^mnty i Ruthven. I'Jlla). 

BANA SEPTENTBIONALIS Baltd. 

XORTIIERX FUOG. 

Di'Mcript ii)» : Itody stout. Head rounded, nari-ow in front. ICyes 
large and close together. Skin smooth, slightly granulated on sides 
-fliid posterior part of femur, l-'eet fully weblH.'d. Inner sole tuber- 

i: .GoOt^lc 
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tie large with cutting edge. Vomerine teeth in two patches just be- 
hind internal nare». 

Ground color light olive brown, nsunlly with large dark brown 
blotchen. T'pi)er unrface of jaw fnuu snout to eye lighter in color. 



Large irregular blotches or bands on limbs. Under surface light 
yellow. Concealed surface of feinnr strongly verniiculated with 
brown. 

Maisiii-emcnts: .'ipfcimeii No. .'i027S. 

length of bead aud body 062 

I>ength of hind limb to heel 051 

Width of head f- • •^A.^^^^ -**2l» 



■Goo'^j^lc 
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Habits and ITabitat: Tlie nortliern or mink frog is distinctly 
quatic. It has been said not to frequent lakes or ponds, but in the 
.'orthem Peninsula Ruthven (1910) has found it m^re character- 
4tio of the inlanci lakes than of the streams. When frightened, it 
tays for a long time under water. It is solitary' in habits, and 
:ever strays far from the shores of the rivers and lakes. The food 
onsists of water insects and small fish. The eggs of this frog are 
aid in June and July, and are attached to water plants. Two 
ears are required for the full development and metamorphosis 
DickerS4», 1906, p. 225). When annoyed it gives off a strong 
Husky odor, somewhat i-esemhiing that of the mink, and hecause 
•f this odor it is frequently called the "mink frog." 

Dtstriiution: Adirondack Mountains to Minnesota and Ontario. 
Dickerson, 1906.) 

Michigan ; Specimens in the University Museum from Keweenaw 
Isle Royale), Ontonagon, Houghton and Dickinson Counties. Re- 
mrted from Ontonagon and Mai-quette Counties (Rutliveu, 1906); 
fcweenaw County (Isle Royale) (Ruthven, 1909) ; Dickinson 
:ounty (Ruthven, 1910). 

BANA CATESBRANA Sbaw. 

COMMON BLLLFItOG. 

Deso'iption: Body large and stout, head broad. Eyes lai^e and 
prominent. Ear of male larger than eye. Glandnlar fold from eye 
to arm, curving behind ear. Xo lateral folds. Back and under 
surface slightly granular. Feet webbed, leaving last joint of fourth 
(oe free. Inner sole tubercle distinct. 

Ground color gi'eenish brown, sometimes spotted with darker. 
Limbs spotted or barred. Under surface yellowish white, usaatly 
mottled with darker. 

Measurements: i^pet'imen A"o. -i091^. 

I.ength of head and body 130 

Ungth of hind limb to heel 098 

Width of head .\ . • - 047 

Habits and Habitat: Hrna catmbeaiia. the cuiiTiiim bulUro^-, is 
the lai^est of our froyt*. It ihkes not always follow, however, thai 
the individual R. ctf(t's6e«i*»! is larger than the individual R. datn- 
itrns or R. pipiens, since t~-'siz<' depends upon the food and en 
viponment. The bullfrog is aquttie in its habits, being found during 
the summer in lai^e ponds or Iak(>?, usually those with mud bottoms 
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iind with deep lis well aw kIuiIIow water. It is a powerfn' 
swiiiimei", due tci tlie faut tbat tlie toe» are fullv webbed and 
the bind liiiibs ai-e iong and well devel<)i>ecl. The food oouBisis of 
fish, youQ^ turtles, young water birds, fn>gs, small snakes and Id- 
sects. 




The bullfrog is scditnr.v in habit ex(.e,it during the brecJin; 
season and even then it sings abrtie aui' not in ehorus. The waf 
consists of a deep bass note that i-es^^iblea the i-oaring of a hull: 
fi-oui ibis it gets the (-oumion name, ilie bullfntg. It is late in tm 
ing from its hiheriiattoii (juarten, the eggs being laid in May i" 
earl.v Jmie. Metaniorphosis iloes not take )»la<e until the sectiuJ 
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I'ear and may be delayed unti! Hie third if tUe eiivii-oiiineut is iiii- 
avorable. Tliia spwies is of gi-eal efonmiiic iiiipoi-tiiiR'e because of 
ts value as food, the legs being coimidered a gi-eat delicacy l»y 
naoy people. The frog luay be caught in the day time on a Ihm* 
md line baited with a bit of red flannel. They are frequently 
lunted at nigbt with lanterns, the light blinding them so that lliey 
nay be easily speared by the hunter. 

Di8tribiitii>n: East of the Kooky Monntains. including Florida 
md Texas, (nickerson, 1906.) 

Mifhigan ; Specimens in flie T'niversity Museum from Cheboygan, 
tosco, Huron, Livingston, Washtenaw and Cass Cimnties. Reported 
Tom Eaton County (Clark, 1902) ; Eaton, Kalamazoo, Van Biiren. 
Vntrim, Montcalm, Kent, Ottawa, Barry and St. Joseph Counties 
IGibbs, Notestein and Clark, 1905) ; "Ontonagon County (Ruthven. 
L904a) ; Cheboygan County (Itnthven, 1911) ; Hni-on C.)unty (Ruth 
■en, 1911a) ; WnHhtenaw County (Smith, 1S79) ; Cass ('ounty 
[Thompson, 1911). 

(ilXiSSAHY. 

Angle of the jaw. — Point of articulation of the two jaws. 

Anus. — External opening of the intestine. 

Branchiae. — External branched gills. 

Caudal iiu.— The tail fin. 

Compressed.— Flattened fnuii side to side. 

Costal grooves. — (Jroovea on the sides of the body, indicating tlie 
xmition of the ribs. 

Ci-anial crests.^ — Bony ridges extending bsick l)etweeii the eyes. 

Depressed. — Flattened from above downwai-*!. 

Disks. — The enlarged and adhesive ynda on the ends of the 
Ingers and toes. 

Dorsal gi-oove. — A depression along the ba<:k. 

Femur.— The upjier or proximal bone of the leg. 

Fronto-parietal crests. — Crests in front of, and between the eyes. 

Genital openings. — External openings of the genital ducts. 

Gills. — Organs for breathing the air contained in water. 

Glandular. — Swollen and gland like. 

Gular fold. — A transverse fold of skin across the throat. 

Hibernate.^To i-efrain from an active condition, to i-emain in a 
torpid state over winter. 
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Lateral folds. — GlancI like folds extending along the sides of ib 
back. 

Maxillary. — The bone of the tipper jaw, back of the premaxillari 
It forms the greater part of the upper jaw and may bear teeth. 

Maxillarj- teeth, — Teeth borne on the maxillary bone. 

Metamorphosis. — Change from the larval to the adult cooditioi 

Metarsal tubercles. — Tubercles on the toes. 

Mucous membrane. — Membrane lining the mouth. 

Nares. — Xostrils; the external openings are called external nan* 
llie internal openings internal narefl, 

Palatine.^A pair of bones just behind the vomers and extendin) 
transversely across the skull. 

I'arasphenoid. — The large broad bone in the roof of the monti 
which forms the floor of the brain case. 

I'arasphenoid teeth. — Teeth borne on the parasplienoid bone. 

Parotid glands. — Elevated glandular bodies found back of ih 
eye in toads. 

Pectoral. — Pertaining to the shoulder or breast. 

Plantar tubercles. — Tubercles on the palm. 

Postorbital crests.— llony crests extending behind the eye. 

Premaxillary. — The two bones, one on either side, in front of tta 
maxillaries. They unite to form the anterior angle of the upfm 
jaw. 

Premaxillary teeth. — Teeth borne on the premaxillary bone. 

Protective coloration.^CoIoration of such a character that i! 
serves to conceal the animal in the natural surroundings. 

Rudimentary. — Not well developed. Degenerate. 

t^cuted. — Having scutes or scales. 

Kegmentation.— The cleavage of the e;^s which takes place aft« 
fertilization. 

Sole tubercU-s. — Small callous like pi-ojectious on the sole of ib« 
foot. 

Spawning, — The act of depositing the ^gs. 

Sperm. — The male sex element. 

Spermatophores. — Small mushroom like bodies containing rk 
s]>erm, deposited in the 'water by the male of some species durisi 
the breeding season. 

Vermiculated,— <'overed with fine irregular color marks. , 

Vertebral. — Pertaining to the vertebrae or spinal column. 

Viridescent. — Oreenisb. ; 

Vomer.^ — .V pair of bones in front of the parasplienoid and fom- 
ing the floor of the olfactory capsule. 

Vomero-palatine teetb. — Teeth borne on the yomerme and pali 
tine bones. ~ '-'^ 



THE REPTILES OF MICHIGAN. 

BY ALEXANDER O, RUTHVEN, 

INTROBUCTION. 

In the opinion of the writer, the inadequateness of the availahle 
informatiou on tlie reptiles of Michigan may be attributed in part 
to the fact that tliere is no available manual on the subject suitable 
for the use of local students. The literature consists, with few ex- 
ceptions, of a few general and local lists and incidental references 
to Michigan specimens in general works on herpetology. Aside from 
their limitations as lists the more general papers are all more or 
less erroneous and antiquated, and the local lists at beat deal with 
too widely sejiarated localities to be of general interest. The other 
records have, of course, the disadvantage of being widely scattered. 
It is hoped that this report will furnish an accurate summary of 
our pi-cseiit knowledge of the subject, and also serve to wicourage 
further work, 

LITERATURE. 

The publications which treat either entirely or in part of Michi- 
gan specimens are as follows: 

1. Sager, Abraham. Senate Doc., State of Michigan, 1839, pp. 
294-305. A list of Michigan I'eptiles collected by the State Geologi- 
cal and Natural History Survey. No localities or other data given. 
Copied in Senate Documents of the same year. 

3. Holhrook, J. E. North American Herpetolog.v, 18i2. Gives 
"Michigan" in the range of several species. 

3. Baird, S. F. and Girard, C. Catalogue of North American 
Reptiles, 1853. Specimens of Klajihe t-ulpinus, fttoreria dckayi, 
SfStrurtia cateiiatus, Natrix sipcdon and Rcyiixi Icbcris listed from 
Michigan and two new species, Bascainon foxU and Xerodia agas- 
aizU, described on the basis of Michigan material. 

4. Hallowell, Edward. Proe. Acad, of Nat. Sci, rhiladelphia, 
J856, p. 310, A description of a si>ecimen of Emneccs ijuinqiicline- 
atus from the neighborhood of Flint, Michigan, as a new siwcies — 
Plestiodoii vitligerum. 

6. Agnssiz, Ijonis. Contributions to the Natural Historv of the 
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United states. I, 1S57. Several species of turties i-eoorded from 
Michifian. 

fl. ^lileR. Miiiily. A fatalo^iit- of the Mamiualx, Itii'ds, BeptileB 
and MulluwR of Miclnfiaii. 1st. Bien. Rept. Geol. Siirv. of Mich.. 
1801, pp. 219-241. A list of tlie i-eptileH known to ocviiv iu the state 
with a few footnote ivcords of localities. 

7. Smith. W. H. Catalogue of the Keptilia and Amphibia of 
Michigatt, Supp. to Science News. 1S7!). A list of Michigan reptiles 
based on the si>e('iinenH in the University of Michigan Museum aod 
the private collection of the writer. Xo data Ih given .but those 
found in the vicinity of Ann Arbin' ai-e indicated by a star. 

«. «ibb«. M. Forest and Stream. XXXIX, lSfl2, jk 7. I have 
not been able to consult this article. 

!). Stejneger. !*onliard. Kept. V. S. Nat. Mus.. 18!)3, pp. .337-487. 
States that SMriinm rateiiatut is common in parts of Michigan. 

10. Kirsch, Philip. Bnll. U. S. Fish Comm.. XIV, 1895, p. SXi. 
Several species of i-eptiles listed from jioints in lower Michigan. 

11. Cojie. IC. J>. The Ci-ocodilians, Lizards and Snakes of North 
America. Kept. U. S. Xat. Mus.. 1898 (1900), pp. 153-1370. Con- 
tains i-ecoi-ds of Michigan Kpecimen» of several species. 

12. Gibbs, 31. Herpetology of Kalamazoo County, Michigan. 
Wolverine Naturalist, Feb. liH)0, j)p. 12-13. Crotaliis horridus (one 
specimen) and Nistninis calntatiig i-ecorded from Kalamazoo 
Connty with note« on the habits of the latter. 

13. Clark. H. L. Notes cm the Reptiles and Batrachians of 
Eaton County. Michigan, ith. Ann. Rept. Mich. Acud. Sci., 1902, 
pp. 192-194. A list of the reptiles of Eaton County, with miscel- 
laneous notes tn\ size, abundance, variation, etc. 

14. Clark. H. L. The Water Snakes of Southern Michigan. 
Amer. Natunilist, XXXVII. 19(Kt, pp. 1-23. A careful statistical 
study of the water snake lA'. sipedoii) on the basis of material col- 
lected in Eaton ('ounty, Mich. The writer concludes that the red- 
bellied s]>ecimens {ciythroymtcr) represent a distinct species. 
Xotes on the habits of .^■. nipedon and Regina Icheris. 

15. Clari:, H. L. Notes on Michigan Snakes, 5th Ann. Rept 
Mich. Acad. Sci.. 1903, pp. 172-174. Miscellaneous notes on yatrir 
sipedon, Baseamwi i-vimtrictor, Elaphe oisoletuSf Lampropeliis dot- 
UitKs ManguliDt, and the garter-snakee. 

10. <'lark. H. L. The Short-Mouthed Snake (EutninUt bradii/ 
ntoiiifi Copei iu Southern Michigan. I'roc. Biol. Soc. Wash., XVI. 
pp. 83-.'<S. A discussion of the charactei-s, variation and habits of 
K]>ecimeus of Th<niniophin biitleri colllected in Eaton county. 
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17. Sperry, W, L. Variation in the Common Garter Snake 
(Thamnophig atrtalia). 5tti Abo. Kept. Mich. Acad. Sci., 1903, pp. 
175-1T9. A diacuBBion of the variation, scutellation and tail-length 
of 8pecim«)8 of T. airtalia from Eaton Coantj. Some of the speci- 
mens are referred (erroneouely) to T, sirtalis parietali^. 

18. Buthven, Alexander O. Butler's Garter Snake. Biol. Bull., 
VII, 1904, pp. 289-299. In thin paper the writer records Ttsamno- 
phis 1)utlcri from several localities in southern Michigan, shows the 
distinctness of the form from T. sirtalig and that the specimens re- 
fered by Clark to T. brachystoma are referable to it, discusses the 
habits, distribution, characters, variations and affinities and gives 
the synonomy and a list of tlie known siiecimens. 

19. Ruthven, Alexander G.' Notes on the Molluscs, Reptiles and 
Amphibians of Ontonagon County, Michigan. 6th Ann. Rept. Mich. 
Acad, Sci., 1904, pp. 188-192. Records of the species collected by 
the writer in the Porcupine Mountains, Michigan, in 1903, with 
notes on their occurrence. 

20. Clark, H. L. A Preliminary List of the Amphibia and Rep- 
tilia of Michigan. 7th Ann. Rept. Mich. Acad. Sci., 1905, pp. 109- 
110. This list, compiled with the assistance of Morris Gibbs and F. 
Notestein, purports to be a list of Michigan reptiles with the locali- 
ties (principally counties) in which the species have been observed. 
Unfortunately it is based principally ujwn records the sources of 
which are not given so that, while it is quite accurate as a list of 
Michigan species, the careful student cannot accept the localities 
as reliable. 

21. Notestein, F. N. The Ophidia of Michigan. 7th Ann. Rept. 
Mich. Acad. Sci., 1905, pp. 112-125. The writer of this paper has 
endeavored to give a synopsis of the reptiles of the state with keys 
to make possible the easy determination of specimens. In reality 
what he has done is to describe the si>ecies that may occur in the 
state without giving any state records, so that, while the paper will 
assist in determining Michigan specimens, it cannot be considered 
as a monograph on Michigan herpetology. The paper is, further- 
more, marred by very numerous typographical errors which, altho 
it must be said not the fault of the writer, greatly impair its use- 
fulness to the general student 

22. Whittiker, C. C. The Status of Eutaenia irachystoma. 7th 
Ann. Rept. Mich. Acad. Sci., 1905, pp. 88-92. The writer compares 
the published description of the type specimen of ThamtiopJiiit 
bracfiyatoma with material of T. butleri and concludes that brachy- 
stoma is a synonym of the latter. 
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23. Whittiker, C. C. Variation in the Blue Kacer. 7th Add. 
Kept, Mich. Acad. Sci., 1905, pp. 100 102. A brief account of the 
natural history and a discussion of tlie variatiou id scutellation 
and proportionate size of extremities observed id 58 Bpecimens of 
Bascanion constrictor from Eaton County. 

24. Gibbs, Morris. Bibliography for the Amphibia and Beptilia 
of Michigan. 7tli Add. Eept. Mich. Acad. Sci., 1905, p. 111. A list 
of the papers "which directly refer to Michigan herpetology so far 
as known to the ■wTiter." 

25. Ruthven, Alexander G, The Cold-Blooded Vertebrates of 
the Porcupine Mountains and Isle Royale, Michigan. Kept. Geol. 
Survey Mich, for 1905 (1906), pp. 107-112. Lists the species (5 
snakes and 1 turtle) known to occur in the northern peninsula of 
Michigan with notes on the habits and habitats. The list is based 
principally on specimens secured by the expeditions of the Uni- 
versity of Michigan Museum and upon the field notes of the writer. 

26. Hankinson, T. L. A Biological Suney of Walnut Lake. 
Michigan. Kept. Mich. Geol. Sarv., 1907 (1908), pp. 153-288. Con- 
tains a list of eight species of reptiles from the vicinity of Wakiut 
Lake, Oakland County. 

27. Ruthven, Alexander G. The Cold-Blooded Vertebrates of 
Isle Royaie. Eept. Geol. Surv. Mich, for 1908 (1909), pp. 329-333. 
A summary of the herpetology of Isle Royale based principally upon 
the data secured by the University of Michigan Museum expeditions. 

28. Ruthven, Alexander G. Variations and Genetic Relation- 
ships of the Garter-Snakes. Bull. U. S. Nat. Mus., 61, 1908. Con- 
tains Michigan records of Thaninophia hutleri, T. sirtalia, and 
T. 8auritu8 and notes on the habits of these species. 

29. Ruthven, Alexander G. Xotes on Michigan Reptiles and 
Amphibians. 11th Ann. Kept. Mich. Acad. Sci., 1909, pp. 116-117. 
The writer shows that the Michigan specimens of wood-frog are 
referable to the species cantabrigensts, extends the northward 
range of Thamtwphis butlcri to Huron County, summarizes the dis- 
tribution of Eeterodon platyrhinus and Elaphe vulptnm in the 
state, giving new records, and shows that Porcupioe MouDtaio speci- 
mens of Ch/rysemya are C. belHi. 

30. Ruthven, Alexander G. Notes on Michigan Reptiles and 
Amphibians, IL 12th Ann. Kept. Mich. Acad. Sci., 1910, p. 59. 
Records Rana septentrionalis, Elaphe tmlpinus and Chryaemys 
beiUi from BickinBon County. 

31. Ruthven, Alexander G. Notes on Michigan Reptiles and 
Amphibians, III. 13th Ann. Rept. Mich. Acad, of Sci., 1911, pp. 
114-115. Contains a summary of the distribution of Diadophia 
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punctata and a list of the species Imown frMn Cheboygan County. 

32. Buthyen, Alexander G. AmpLlbians and Reptiles in A Bio- 
logical Survey of the Sand Dune Region on the South Shore of 
Saginaw Bay, Michigan. Mich. Geol. and Biol. Surv., Pub. 4, Biol. 
Ser. 2, 1911, pp. 257-272. A discuBsLon of the reptile-amphibian 
fauna of the northern part of Huron County; fifteen species of 
reptiles recorded. 

33. Thompson, Crystal. Notes on the Amphibians and Reptiles 
of Cass County, Michigan. 13th Ann. Bept. Mich. Acad. Sci., 1911, 
pp. 105-107. Records thirteen species of reptiles from Cass County. 

METHODS OF STUDY. 

The reptiles are a group which, in the opinion of the writer, 
has been much neglected by students of natural history. The result 
of this is shown by the small amount of material on habits and 
local distribution that has accumulated. Much of this neglect of a 
very interesting group is due to the wide spread aversion to reptiles, 
particularly to lizards and snakes. The truth is that most of this 
aversion is acquired and can \te more or less easily overcome. It is 
due in no small part to the absurd stories that still pass current 
in the periodicals. We venture to say that if the statement were 
published in the daily papers that there is in Michigan but one 
poisonous snake (rattle snake), that the lar^st snakes we have are 
the blue racer, fox snake and pilot snake, which seldom attain a 
length of over six feet, that the breath of the "blowing adder" is 
not poisonous, that snakes do not sting with their tongues nor 
swallow their young, it would call forth numerous protests and 
snake stories by "eye-witnesses" exactly to the contrary. 

It seems absurd to one acquainted with these interesting animals 
to have to deny such stories. Our reptiles are only dangerous as 
they are poisonous, and the poison is only conveyed by large fangs 
and only possessed by one species — the rattle snake. On the other 
hand there are few groups that will better repay a study of the 
habits, both for the reason that a Itnowledge of the natural history 
of the forms Is of value in the study of their distribution and re- 
lationships and because so little is known on the subject. The work 
on the natural history and distribution of the forms must be pre- 
ceeded by a determination of the species, but fortunately the latter 
is not difQcult for our forms are few and in general well defined. 
The classification is based on structural characters, of course, but 
the external characters are suflScient for the identification of Michi- 
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FiR. 21. Head of siiike. side view, to show arrangement ot ccsles, 
P, prmifBl; Po. poBlnsiiat; h. loreal; Pro. preocular: Poo, poetoculan; T, fir«t 
T-i. E«cond lempoials; S, aupeilor UbLals; I, Inferior labials. 
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gau formB and hare alooe been used id this report. The anatomy 
is dealt with in most of the standard text-books on zoology. 

In the identification of species the following characters (compare 
figures) should be noted : 

Snakes. 

1. Form of body and general size. 

2. Arrangement of scales on the top, Bides and under surface of 
head (Figs. 21, 22). 

3. Arrangement of scales on dorsal surface of body and the num- 
ber of rows at various places, i. e., between the head and anus 
(Fig. 23). 

4. Whether the dorsal scales are smooth or keeled. 

5. Number of large plates on the ventral surface between the 
head and tail (Fig. 23). 

6. Character of anal plate, i. e., whether single or divided (Fig. 
23). 

7. Character of scales on the ventral surface of the tail, i. e., 
whether in a single or double series. 



8. Coloration. 



Turtles. 



1. General size. 

2. Shape of upper (carapace) and lower (plastron) shell. 

3. Surface of shell, i. e., whether covered with horny plates or 
by a soft skin. 

4. Size of plastron as compared with opening of carapace, also 
form of the bridge between the plastron and carapace (Figs. 25-27), 
and whether or not the plastron is divided by a transverse hinge. 

5. Number and arrangement of plates in the different series on 
carapace and plastron (Pigs. 24, 25) . 

6. Character of anterior end of upper jaw, i. e., whether notched 
or projected into beak. 

7. Character of biting and grinding surfaces of jaws, particu- 
larly as regards width of grinding surfaces. 

8. Extent of web on digits. 

9. Coloration. 
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Pig. 27. Pbilnin of KinaXenian odoralum. 
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The above outlines may very easily be elaborated by teachers intd 
laboratory directions. We would suggest, first, the identificatioD 
of specimens accompanied by notes on individual aud sexual varia- 
tion ; second, observations on the habits of captive specimens; third, 
field study of habits and habitats; fourth, the preparation of tables 
to show in a comparative way the characters and habits of the 
different species studied; and, fifth, a summary of the -ways in 
which the characters are evidently adaptive. 



METHODS OF COLLECTING AND PRESERVING SPECI- 
MENS. 

Collecting: As the rattlesnake is the only poisonous serpent in 
Michigan, the collecting of reptiles may be done with safety by anv 
one well enough acquainted with this species to distinguish it. Witb 
the exception of the rattlesnake, all of the Michigan snakes may be 
grasped in the bauds, with no more dangerous results than would 
occur in the case of a bird the size of a robin. It is always moei 
convenient to grasp the animal by the neck, however, as it is then 
more easily handled and examined. Cloth bags about tbe size of 
those used to hold com meal or a little smaller should be carried 
in the field. The snakes, turtles and lizards may be dropped into 
these and carried back alive to the laboratory or work room. 

Lizards may frequently be grasped in the hand and always with 
impunity, but if seized by the tail there is great probability that 
this alone will be secured, as the animals part with this member 
readily. The most efiScient way to capture them alive is to cauti- 
ously slip over their heads a noose made of horse hair, thread or 
fine wire and placed on the end of a stick. Turtles may be readih 
picked up by the carapace (upper shell), it only being necessarr 
to avoid the jaws of the larger ones. 

Collectors who wish to obtain series of specimens in a short time 
will find it more advantageous to shoot the larger snakes, lizards 
rattlesnakes, and those forms that frequent the mai^ins of lakes, 
ponds and streams. In our collecting we find it very convenioit 
to carry a small, double-barreled shot-gun (44 gauge, which takes a 
40-S5 lirass rifle shell, or a 28 gauge) or a 22 caliber target pistol 
bored smooth and shooting tbe .22 shot shell. We load the 
shotgun shells with a small charge of black powder, and dust shot 
(No. 14). Charges of these sizes do not usually greatly injure the 
specimen. 

Cages. Very efScient and cheap cages for snakes and lizards may 



be made b; placing a slidiDg pane of glass in the top of a Bballow, 
light woodm box. The pane of glass serves as a windo<w through 
which the animals may be observed, and also as a door through 
which they may be taken in or out or food introduced. It is always 
best to have the glass on top so that it can be opraed temporarily 
without danger of the inmates escaping, and holes should be bored 
thru the side of the box and covered with screen, so as to provide 
air. Water in a small dish fastened to the bottom of the cage 
shonid always be present. 

Turtles (except the box turtle) should be placed in a metal tank 
in shallow water with stones upon which they may climb. No cov- 
ering is necessary if the sides are reasonably high or the edges 
turned inward. The box turtle should have a dry cage. 

Specimens should be fed shortly after being placed in the cage, 
and rather regularly thereafter, for if they can be induced to eat 
there will be no trouble in keeping them alive. Water should be 
kept in the cages at all times. 

Preservation of Specimens: The animals captured alive should 
he killed by inmiersing, while still in the bags, in a pail of water. 
When dead they should be removed from the bags and either in- 
jected freely (snakes and lizards along the belly, turtles behind the 
fore legs and in front of the hind legs) with 4% formalin, by means 
of a hypodermic syringe, or if a syringe is not available, slit open. 
Several slits about an inch or two inches long (according to the 
size of the specimen) should be made along the ventral surface of 
the snakes (none on the tail). One short slit will serve for the 
lizards, and the turtles may be slit open in front of the hind legs 
and behind the fore legs. The formalin solution may be made by 
adding 24 parts of water to 1 part of the 40% solution of formalin 
sold as pure, and the results are much better if the better grades of 
formalin (i, e., Shering's) are used. The specimens should then 
be placed in pans (do not crowd) and covered with the same solu- 
lion. When well hardened they may be transferred to glass jars or 
.■overed crocks and covered with 75% alcohol. In the case of large 
tpecimens of turtles the shell only need be saved. 

A label should be attached to each specimen, giving the locality, 
iate of collection, collector and habitat, but if a notebook or cata- 
og is kept, the specimen may be given a serial number and the data 
:ept in the notebook or catalog opposite the corresponding number. 
The label should be tied about the body in the case of lizards and 
nakes (about one-third of the way back from the head in snakes 
Dd just behind the forelegs in lizards) and on the left hind leg In 
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turtles. Only in the case of tbe latter shonld the Btring be tied so 
tightly 8H to crease the skin. 

DESCRIPTIONS OP MICHIGAK REPTILES. 

CLASS RBPTILIA. 

The living reptiles are cold-blooded vertebrates that breathe by 
means of lungs and usually have a covering of homy epidermal 
scales; the latter sometimes supported by bony dermal plates. The 
only Michigan species that does not have tbe body covered with 
scales is the soft-sbelled turtle (Platypeltis apinifera). In external 
form the body is elongate and limbless (snakes), somewhat elongate 
and usually quadrupedal but occasionally apodal (lizards and croco- 
diliaus), cnirassed and quadrupedal (turtles). The quadrupedal 
lizards are frequently confused with salamanders, but the quadru- 
pedal salamanders ('which alone occur in Michigan) always lack 
the bony or horny covering characteristic of reptiles, tbe skin being 
thin and moist. Tbe apodal lizards are frequently confused with 
snakes, but tbe only apodal lizard in northeastern North America, 
the so-called glass snake {Ophiosaurus ventralis), may always be 
distinguished from snakes by the presence of eyelids and external 
ears. This lizard has never been recorded from Michigan, although 
it is said to occur in Wisconsio. Numerous morphological char- 
acters other than those given characterize the Class Beptilia and 
may be found by referring to any vertebrate zoologj'. 

Distribution of tlte Clang Reptilia in Michigan. — The distribution 
of each species is discussed in detail with its description. In gen- 
eral the reptile fauna of the state is characterized by the. small 
number of forms. This is due in large part to the northern latitude 
of the region, as the reptiles are primarily a tropical group. The 
influence of temperature upon the distribution is also shown within 
the state. lit is true in both orders that as one goes northward 
from the southern boundary of the state the number of species 
gradually decreases. Thus it may be seen by an examination of 
tbe maps that twenty-five or all but one of the species fn our fauna 
have been recorded from the two southernmost tiers of counties 
while only six have thus far been found in tbe northern peninsula, 
and only one occurs there and not in the southern peninsula.. It 
must be admitted, of course, that our information on the intruBtate 
distribution of the species is far from complete, but enough has 
been learned to make it quite evident that further work will not 
overthrow this conclusion. 
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Another general fact of distribution oiay be pointed out, uamelyj 
that there is a westeru element in the fauna of the northern penin- 
sula. This is at present only shown by the occurrence of Chrysemys 
belUi in that region, but it ie in harmony with what has been 
shown to occur in other groups. 

KEYS TO THE ORDERS AND SUBORDERS OF MICHIGAN REPTILES.' 

a'. Body elongate and covered with small scales. Anus a cross- 
. slit. Order S<]uamata (Lizards and Snakes). 

b*. Limbs present. Eyelids movable. An external ear 

opening. Suborder Sauria (Lizards), p. 77. 
b'. Limbs absent. Ko external ear opening or movable 
eyelids. Suborder Berpentes (Snakes), p. 81. 
a^. Body short and broad and enclosed between two (upper and 
lower) shields. Limbs present. Anus rounded or a longi- 
tudinal slit. Order Testudinata (Turtles), p. 128. 

OBDER SQUAMATA — SUBORDER SAURIA (UZARDS). 

Description: As indicated by the key, the lizards of Michigan 
may always be known from the other reptiles by the combination of 
characters, presence of small scales over the body and of four limbs. 
As already said, they are frequently confused with the salamanders 
but may always be told from them hy the fact that the skin is never 
smooth and moist. 

Key to the Genera and Species of Michigan Lizards, 
a}. Body covered above with fine tubercular scales. Tongue deeply 

bifld. Cnemid^horua sexUneatus (L.)t 
a,'. Body covered above with rather lai^, imbricated scales. 
Tongue slightly notched. Eumeces quinquilineatua (L.). 

EUHdCES QVINQUILINEATUS (Ltonaeas). 

BLUe-TAILED BKINK. 

(PI. vin.) 

Pleatiodon xnttigerum.,t Hallowell, 1856, 310. 
Eumeces fasciatus, Smith, 1879, 6. Clark, 1905, 110. 
Eumeces quinquilineatus, Cope, 1900, 637-638. Ruthven, 1911a, 
263-264. 



•It la luinJIy neces. ., . , 
desunied only to to [iimlsb >d easy and eOlcicnl m»D8 of Idcnt Hying It 

iTThe K«ni» Cnemidophonis has not been recorded from this slale, so ii win not oe consinEren 
furtber id Ihia work. C. tfxlinealtu occurs in northern Indiana, however, and kg lo be looked 
for In aouthwestenl HIchlgan in the sand dunea along Lake Michigan. 

JThe sjDonomy glTeb under each species tncludea only papers that refer lo HIcblgan tp^cl* 
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Description: Four well developed limbs. Body covered with 
rather large, imbricated, smooth scales. ToDgne flat, moderately 
loDg, free, slightly notched in front, and covered with overlapping 
scale-like papillae. Head with symmetrically arranged plates. 

The color of the blue-tailed skink varies greatly with age. The 
color of medium sized individuals is, above dark olive with five 
bluish Of greenish white, or yellowish stripee (one median and 
two lateral on either side) ; under surface pale ; tail usually bright 
bine. Old specimens are reddish olive with the stripes obscure i 
(females) or wanting (males) and the head coppery red. Yoimg 
specimens are jet-black with bright yellow stripes. 

Babits and Habitat: This skink is distinctly diurnal, being most 
active on warm, bright days in summer. Little is known of its 
habitat preferences in Michigan, but in other regions it is usually 
found in wooded areas, being seen frequently in piles of brush or 
fallen loga It is very agile, and, like most of the smaller lizards, 
its tail breaks easily so that if seized by this appendage the animal 
easily escapes by parting with the captured portion. The following 
account of the habits of specimens observed in the sand region of 
Iluron County has been given by the writer (Rutbven, 1911a, 263- 
264). 

"In the woods of the sand region it was found on the dry ridges, 
under and in decaying logs, where it fed on the insects that frequent 
such situations. It was, however, much more common than elsewhere 
under the drift logs on the fossil beaches, and also on the middle 
beach on the present shore, at the extremity of Band Point. The 
logs strewn along the fossil beaches were in an advanced stage of 
decay, and usually consisted of an outer shell of better preserved 
wood covering a mass of decomposed debris, the decomposition 
taking place most rapidly next to the ground. This apparently 
furnished a very favorable habitat for these lizards, great numbers 
of which were found in the decomposed material when the outer 
shell of the log had been removed, (PI. VIII.) 

"The eggs were laid in the same material, the female generally 
scooping out a small hollow in the bottom of which the ^gs were 
partially buried in the debris. Both in the woods and on the 
beaches nests were occasionally found in the sand beneath a log or 
board where there was only a small amount of decaying wood, but 
in every case there was at least a small amount. Females taken on 
June 19 were pregnant, containing large eggs apparently nearly 
ready to be laid. The first sets observed were on July 2, and on 
and after this date nests of eggs were found in numbers. Every- 
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thing went to show that the eggs are mostly laid ahout the first 
of July. None were observed before this date, and those collected 
on July 2 were all clean — they usually become much stained from 
the decaying wood after being in the nest for some time. The 
number of eggs in the set was counted in eight instances and were 
aa follows: 6, 6, 8, 8, 9, 11, 13, 14. An examination of the preg- 
nant females shows tbat the number in each set varies with the 
size (age?) of the female, the smaller ones having 6 to ti eggs, the 
larger ones 9 to 14. It is interesting to compare this with the state- 
ment of Ditmars (1907, 202) that he found the normal numbers to 
be 3 or 4, and that of Strecker (1908, 169) 'the several sets that I 
have examined were all of S e^;s each.' 

"It was interesting to observe the behavior of the female when 
with her eggs. As is well known she remains with them until they 
are hatched, but for what purpose is not evident. We usually found 
them coiled about the eggs, but sometimes they simply lay beside 
them. In any case there seemed to be no attempt to come in im- 
mediate contact with the eggs, and indeed this would have been im- 
possible in most instances, as the eggs themselves were not even in 
contact with each other, being somewhat scattered about in the de- 
caying debris. However, there seemed to be a disposition on the 
part of the female to keep her set together; several times I saw a 
female leave ber position and crawl about the ^gs, and when she 
encountered one wliich I had displaced, lick it and then nose it 
back with the others. If care was taken in removing the outer shell 
of the log to expose the nest, the female would remain with the 
eggs, only burying herself deeper in the loose debris when her head 
was exposed to the light. 

"The first young of the year were observed on July 31, when a 
female was found under a small log on a sand beach, coiled ahout 
a nest of 8 eggs from which the young were emei^ng." 

Ditmars (1907, 202) states that the "food consists largely of in- 
sects, but well-grown specimens will feed upon the eggs of birds, or 
newly bom wood mice, often discovered by the lizard aa it investi- 
gates the crevices of fallen trees," Surface (1908a, 251) records 
the larva of a Geometrid moth in the stomach of one specimen. 
Cope (1900, 638) states that a captive specimen gorged itself with 
wood lice (Oniscus). 

Range: The blue-tailed skink was probably not uncommon in 
the southern part of lower Michigan before the timber was removed. 
Whether or not it was of general distribution will probably never 
t>e known; it is now apparently very rare over much of this region. 
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It has been reported from Oeneeee Count; (Hallowell, 1856, 310; 
Cope, 1900, 637), Ann Arbor {Smith, 1879, 6), Barry, Kalamanw, 
Koit, Montcalm, Ottawa, St. Joseph and Van Buren Countin 
(Clark, 190S, 11©). It was observed to be quite common in the 







sand region along the south shore of Saginaw Bay, between Baypwt 
and Port Crescent in 1908 (Ruthven, 1911a. 263-264), and specimois 
have receotly been received from St. Clair and Oakland Counties, j 
Three specimens (one accompanied by eggs), collected by W. J- ' 
Beal in Lenawee County (no date), are in the University of Michi- 
gan collection, and we have examined a specimen taken at Alma. 



Gratiot Couuty. These are the only specimens from Uiciiigan that 
the writer has seen. There is a record in the University of Michigan 
Museum catalog of a specimeu (No. 369) collected by E. W. Mc- 
(iraw at Ann Arhor, but the specimen cannot now be fonnd. 

OBOER SQUAMATA — SL'BOBDER SERPBNTES (THE SNAEBS). 

Deacriptioti: As previously stated the Michigan snakes may be 
distinguished from the other members of the class in the state by 
the absence of limbs, external ear openings, and movable eyelids. 
The body is elongate and covered with scales. The scalation is as 
follows: small imbricated smooth or keeled scales formint; longi- 
tudinal and diagonally transverse rows on the dorsal surface of the 
body and tail. A single series of large transverse and imbricated 
scutes on the ventral surface of the body with a somewhat larger 
single or divided plate (anal) just in front of the anus. A single 
or double row of imbricated scutes on the ventral surface of the 
tail, Lar^e sym metrically arranged plates on the head. 

Key to the tinakcs of Michigan. 

a'. Xo pit between the eye and nostril. Tail not tenninating in a 
rattle. 
hK Anal plate divided. 

c'. Dorsal scales keeled (occasionally but faintly), 
d'. Ijoreal plate absent, Storeria. 

e'. Oculars 1-2 N. dekayi, p. 83. 

e'. Oculars 2-2 S. occipitomaculata, p. 85. 

d*. Jjoreal plate present. 

e*. Rostral plate greatly developed and protrud- 
ing Heterodon plati/rhinus, p. 87. 

e'. Rostral jdate normal, i. e., flattened over the 
end of the muzzle. 
f. First 3-5 rows of dorsal scales smooth, 
the rest weakly keeled, Elaphe. 
g'. Color above black or with obscure 

blotches E. obsoletus. p. 00. 

g^. Color above yellowish to light browu 
with prominent dark brown 

blotches E. iyiitpittua, p. 93, 

f. Scales of all of the dorsal rows (except 
often the first) strongly keeled. 
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g*. Dorsal scale rows never less than 21- 

23-21-lQ-ll. \atrix aipedon, p. 95. 

g*. Dorsal scale rows never more than 

1917. 

h* A light lateral stripe on the Ist 

and 2nd rows, no dorsal 

blotches. ffci/tna leberis, p,98. 

h'. No light lateral stripes, dorsal 

blotches present 

Clonophis kirtlandi, p. 100. 
c'. Dorsal scales not keeled, 

d'. A single nasal plate pierced by the nostril. 

Liopellis remalis, p. 102. 

d". Two nasal plates, the nostril between them, 
e', A yellow collar. Uniformly blacki^ above, 

Diad^pbis pimctatus, p. 104. 

e^. No yellow collar, adults uniformly green to 

blackish above, young spotted 

Bascanion constrictor, p. 107. 

b*. Anal plate entire. 

c'. Dorsal scales smooth. Dorsal blotches present. No 

stripe«. . . .hampropcJtis iJnIiatus triangiilus, p. 110. 

c^. Dorsal scales keeled, a dorsal and two lateral (one on 

either side), light atripcn Thamnophit. 

d'. Tail generally more than .27 of the total length, 

Tliamnnpkiit murittia, p. 113. 

d-. Tail generally less than -27 of the total length, 
e'. Jjat'eral stripe on the 2nd and 3rd rows. 

T^abials generally 7/10 

Thainimphin sirtalis, p. 119. 

e^. I-ateral stripe on the 2nd, 3rd, 4th rows an- 
teriorly. Labials generally 6/8 

Thamnophia butleri, p. IIC. 

a*. A pit between the eyes and nostril. Tail (in all but very young 

individuals) terminating in a rattle 

.fiislrunis catenatus, p. 124. 
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STOBEBIA DEKATI (Holbrook). 

DEKAY SNAKE. 

lYopidonotus dekapi, Holbrcwk, 1842, IV, 54. 

Storeria dekayi, Smith, 1879, 7. Notestein, 1905, 114. Clark, 1902, 

194; 1905, 109. Baird aod Girard, 1853, 135-336. Miles; 

1861, 233. Cope, 1900, 1002-1003. Ruthven, 1911a, 266-267. 

Description: A small snake seldom attaining a length of more 

than a foot. Body tapering tcVward the neck and tail. Head small 

but distinct. Cephalic plates normal; rostral normal. Sides of 

head rather high. Loreal absent, being fused with the posterior 

nasal; nostril situated laterally. 

Dorsal scale rows, except very rarely, 17 throughout the entire 
length of the body. Supralabials 7 ; infralabials 7, very rarely 8 or 
9. Oculars generally 1-2; rarely the postoculars are 3 in number, 
and occasionally fused into one scale, preoculars very rarely 2. 
Ventrals 120-137, suhcaudals 44-57, anal plate divided. 

The ground color above varying from dark chestnut or dark slate 
to pale brownish yellow, the lighter shades most common. On the 
vertebral line (occupying the median three and the halves of the 
adjacent rows) a pale yellow or greenish band, which is generally 
more distinct in the specimens in which the ground color is light. 
This hand margined on either side by a darker shade of the ground 
color (in individuals light enough to show it), and by a row of 
more or less prominent black spots that may be distinct and en- 
croach on the pale band even to the extent of fusing across it or 
may be so small as to be only indicated or entirely absent. The 
dorsal row is one of three of alternating spots that may be present 
on either side, all of these usually being absent or only indicated 
ao the scales, except more often on the anterior part of the body. 
On the neck the spots are fused into a transverse spot on either side, 
these being irregular in shape and varying in size. Top of head 
jBually dark brownish yellow, densely speckled with black. A heavy 
>lotch of black pigment below the eye, and frequently a black bar 
crossing the posterior part of the first temporal and the upper and 
ower labials. Other head markings variable. Belly pale, with a 
■ow of very small spots on either side (one on each end of a scute) 
hat are frequently absent and often irregular (several small ones 
■n each scute). Newly bom individuals are said to be darir gray 
r black above, with a ring of grayish-white around the neck. 
Their dark hne changes rapidly and during the warm months sac- 
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oeediDg their first hibernation thev acquire the brown of the adult 
form" (Ditmars, 1907, 267). 

Habits and Habitat: S. dekayi is rather interest in;; in that 
owiag to its small size, sober colors and retiring habits it is not 




exterminated by civilization, but is able to live within the limits 
of towns, where it is frequently found on the sidewalks, in racaat 
lots, etc. It seems to prefer dry woods, and probably remains in 
concealment most of the time as does its ally the red-beliied snake. 
Surface (1906, 139) records the following items of food in the 
stomachs of four Pennsylvania specimens: '"Earthworms in one; 
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sings in three; andetermined Miail» in two; and undetermined insect 
]arvae in two." Atkinson (1901, 148) states that "The stomachs 
of several specimens contained earthworms and beetles." Holbrook 
(18i2, IV, 54) states that it feeds on "varions insects." 

Range: The species has been reported from; Grosse lale (Baird 
and Girard, 1853, 135, 136; Cope, 1900, 1002), Michigan (Miles, 
1861, 233; Holhrook, 1842, I\', 54), Ann Arbor (Smith, 1879, 7), 
Port Huron (Cope, 1900, 1003), Eaton County (Clark, 1902, 194), 
Ann Arbor, Olivet, and Antrim, Kalamazoo and Montcalm Coun- 
ties (Clark, 1905, 109), sand region of Huron County, from Band 
I'oint to Port Austin (Ruthven, 1911a, 266-267). Specimens from 
the following localities have been examined: Ann Arbor, Portage 
liake, Pittafield, Ypsilanti, Delhi, Washtenaw County, Iosco, Liv- 
ingston County, Pontiac and Orchard Lake, Oakland County, Port 
Huron, St. Clair County, Lenawee County, sand region from Sand 
Point to Port Austin, Huron County, and Alma, Gratiot County. 

8TOREBIA OCCIPITOMACULATA (Storer). 

RED-BELI.IED SMAKK 

Storeria ocdpitomaculafa. Smith, 1879, 7. Clark, 1905, 109. Note- 
stein, 1905, 114. Ruthven, 1904a, 189191; 1906, 110; 1909, 
332; 1911a, 267; Miles, 1801, 233. 

Description: A small snake attaining a length of about ten 
inches. Head small. Muzzle short. Cephalic plates normal. Ros- 
tral normal. Bides of head high. First temporal large, those ia the 
second row tending to fuse into a single plate. Loreal fused witli 
|x>sterior nasal. Nostril lateral. 

Dorsal scales in 15 rows throughout the length of the body. 
Bapralabials usually 6, rarely 5; infralabials usually 7, occasionally 
6, rarely 5 or 8. Oculars generally 2-2, rarely 3 preoculars or 1 or 3 
postoculars. Ventrals 115-127; subcaudals 39-48. Anal plate 
divided. 

Color above variable; usually a chestnut-brown, it may be light 
or daric gray or nearly black. A paler vertebral band margined on 
either side by a row of black spots or a dark chestnut band usually, 
but not always, present. First row of scales occasionally dark 
chestnut or nearly black, so that four dark bands are frequently 
presmt. Belly margined on either side by a band of gray speckled 
with black, the median portion red. Three (a dorsal and two 
lateral) yellow spots just behind the bead, frequently obscure. 
Young when bom uniformly very dark brown or black above, the 
nuchal spots conspicuous and the belly pink. GoOqIc 
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Habits and Habitat: The little red-bellied eoake is mostly cod- 
fined to woodland areas, and is very secretive, generally being fonnd 
under looBe stones, logs, etc. It is a very amiable little fmake, and 
in captivity soon learns to take food from the fingers. Its food is 
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said to consist of earthworms (Ditmars, 1907, 270), slugs (Ditmars. 
1907, 270, Hay, 1892a, 498, Surface, 1906, 137-138), beetle lawae 
(Ditmars, 1907, 270), insects (Morse, 1904, 133). 

The yonag are bom alive and appear in small broods of from fi^^ 
to thirteen, the earliest date recorded being August 18 (Ditmars, 
1907, 270) for a New York specimen, and the latest date Septwnber 
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26 (Buthven, 1906, 111) for an Isle Rojale, Michigan, specimen. 

Range: Tlie species lias been reported from: Michigan (Miles, 
1861, 233), Ann Arbor (Smith, 1879, 7), Porcupine Mountains, On- 
tonagon County (Ruthven, 1904a, 189, 191), Isle Koyale, I'orcupine 
Mountains and Kalamazoo County (Clark, 190i), 109), Porcupine 
Monntains, Iron County, Marquette and Isle Royale (Ruthven, 1906, 
110, 111), Isle Royale (Rutliven, 1909, 332), Sand Point, Huron 
County (Ruthven, 1911a, 267). The writer baa seen specimens 
from the following, localities: Ann Arbor, Washtenaw County, 
Iron River and Crystal Falls, Iron County, Iron Mountain and 
Brown Lake, Dickinson County, Isle Royale, Keweenaw County, 
Porcupine Mountains, Ontonagon County, Marquette, Marquette 
County, Plainfield, Livingston County, Sand Point, Huron County, 
Hancock, Houghton County, Alma, Gratiot County and Dr. F. N. 
Notestein informs the writer that he saw it in Otsego County in 
1911. 

UETERODON PIjATYRUINUS Latrellle. 

HOG-NOSED SNAKE. 

(Pi. IX b.) 
Coluber heterodon, Sager, 1839, 302. 

Heterodon platyrhinus, Smith, 1879, 6. Clark, 1905, 110. Notes- 
stein, 1905, 118. Buthven, 1909a, 117; 1911a, 265. Thomp- 
son, 1911, 107. 
Heterodon platyrhinua niger, Smith, 1879, 6. 

Description: A snake of robust build occasionally attaining the 
length of three feet, but usually about twenty-eight inchra. Head 
short and rather broad. The rostral plate greatly developed and 
protruded upward and forward, projecting from the muzzle as the 
apex of a triangular pyramid ; the anterior face broad and flat, the 
laterals slightly concave so that the lateral and dorsal edges are 
I»rojecting. Intemasals entirely, and prefrontals partially, sepa- 
rated by a narrow and elmigated plate (azygous) having the form 
of an irregular pentagon whose sides are parallel. The azygous with 
more or less of a median keel (continuing from the dorsal edge of 
the rostral). Two large temporal scales bordering the last three 
supralabials and separated from the temporals by two or three rows 
of smaller scales. A single loreal, and two nasal plates, the nostril 
valvular and situated entirely in the postnasal. A single and con- 
tinuous series of small plates (9, 10, 11, or 12 in number) border- 
ing the eye on the anterior, posterior and inferior sides, occupying 
the place of the usual preoculars and postoculars, and separating 
the orbit from the supralabials. >; 
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Dorsal scale rows usually 25-23-21-li>. keeled and with t^-o pits; 
supralabials usually 8; infralabiats fl, 10. or 11; ventrals 120-137; 
subcaudalB 33-48 ; anal divided. 

The ground color of the hack varien fniiii fjray or yellow to red. 




reddish brown or black. When the color is light there are three 
series of spots— a vertebral row of large spots alternating with a 
lateral row of smaller ones on either side. Tail cross-banded alMiTe. 
A dark band across the bead on the suture lietween the prefrontals 
and occipitals and frontal ; and another from the orbit to the angle 
of the mouth. An elongated dark blotch on either side of the neck. 



Ventral surface yellow or greenish yellow, occasionally with faint 
blotches of brown. 

In uniformly colored individuals the ground color ie greenish 
olive to black; the ventral surface being immaculate greenish or 
yellowish. In black individuals the spots are usually entirely want- 
ing; in the olivaceous specimens the black nuchal spots are often 
distinct, and the vertebral and lateral ones are often faintly in 
evidence. 

Habits and Habitat: As stated below, this species has been found 
in but few localities in Michigan, but the evidence seems to indicate 
that it prefers dry woods and occurs particularly in sandy regions. 
II is one of the most interesting of the northeastern North American 
snakes. Its stocky build and upturned snout give it a particularly 
savage appearance, which is greatly enhanced by its peculiar habit 
of flattening out the foi-e part of the body, and hissing loudly 
when disturbed. It also feigns death by throwing itself on its 
hack, writhing as if in agony with the mouth widely opened, and 
then lying perfectly relaxed. It will retain this posture for a con- 
siderable time, and if turned over on the ventral surface will im- 
mediately turn over on its back again. Its formidable appearance, 
and the peculiar habit of flattening its body and hissing loudly have 
furnished the baRis for the most exaggerated stories, earned for 
it the common names blowing adder, hognosed viper, hissing 
viiH-r, etc., and given rise to the geuei-al impression that it is a very 
venomous and greatly to be feared serjient. As a matter of fact 
the eastern hognosed snake is not only entirely harmless but can 
scai-cely be induced to bite, and makes a most interesting snake in 
captivity. The food seems to consist almost CTitirely of toads, 
altho we have observ'ed them to eat frogs in captivity. Insects are 
often found in their stomachs, but there is no reason to believe 
that these are taken in any other way than in the stomachs of the 
toads they have sn^allowed. The species is oviparous. 

Range: The species has been reported from Michigan (Sager, 
1839, 302, Miles, 18(J1, 23.1), Ann Arbor (Smith, 1879, 6), Wayne, 
Kalamazoo, Van Buren, Allegan and Barry Counties (Clark, 1!)05, 
110), McKinley, Oscoda County, Manistee, Manistee County and 
Pearl Beach. St. Clair County (Ruthven, 1909a, 117), Huron 
County (JButhven, 1911a, 2G5), and Ca«s County (Tbompaon, 1911, 
107). We have seen specimens from Manistee, Detroit, the sand 
region of Huron County, between Bayport and Port Austin, Alma, 
Gratiot County, Cass County, and Douglas Lake, Cheboygan 
County. 
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From tlieBe I'ecordB it Bcetns probable that the species in to ^ 
found commonly, if not alnioRt exclusively, in the more sandy i>ahi 
of the state. | 

ELAPUE OBSOLETUS (Ssy). 

rir.OT SNAKE. 

CPl, VI,) 
Coliibfii- obsoJHus. Sager, IR'^O, 301. Smith, 1879, 6. Clark. 190 

192; ISnS, 172. 
Coluber xpiloiden (Part?), Cope. 1900. 841-843. 
CaUopeltis oi>8oletu8, Clarli, 1905. 110. 
Coluber obsoletua obsoletua, Notesteia, 1905, 117. 

Description: A large snake attaining a length of from fire a 
one-half to eight feet. Head moderately swollen through the jan 
and tapering gradually to the end of the snout, so that it is det 
edly elongate; high on the sides; the muzzle usually straight on t 
sides, occasionally slightly concave in the preocular r^ioD. 
moderate. Nostril lateral. Cephalic plates normal, the front 
plate generally longer tban broad. 

In the few specimens examined the dorsal scale rows are 25-:^ 
2119-17 and 23-25-21-19-17. • Supralabials 8, occasionally 1 
fralabials 11; occasionally 12. Oculars 1-2. Temporals 2-3, occ 
sionally 2-2. Yentrals 231236; subcaudals 79 and 80. Anal pla 
divided. 

A very good description of the snake is that given by Hay (1892J 
501) : "In this, the general color is a black with a bluish tinge, d 
a pitch-black, most pronounced on the posterior portion of tlj 
body. The anterior half may be lighter, and show evidences ^ 
blotches. The whole of this part may have a decided tinge of red 
this being due to the color of the skin betwecM the scales; yet tbi 
red may run up on the bases of the scales. Occasionally the spoti 
of the upper surface are of a decided red. The dorsal blotches ei 
tend down on the sides to about the 7th row of scales, counting tbt 
lowest. They are about 6 inches long, and are separated by tin 
length of two scales. Alternating with l^ese is another series whici 
extend from the 3rd to the 7th row of scales. These spots are all 
feebly indicated by the sulphur .vellow of the skin between Ibt 
scales; and often the color is almost uniform black. There an 
some scales with yellow or white edges. Lower jaw and throat 
white. The belly is of a slate-color or black on the hinder half; 



•The number oJ scale rows in (he series is usually gicen aa 27. so thai the above tormuli 
ire probahlv exweded in nome Hlehiean speoimeii!. Keedless lo ssy (hia gummary of tb 
lumber □[ scales in the iliflerent series, based as ii is on a small number ol specimens, is onl] 
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anteriorly the black is mottled with yellowish, which color becomes 
more and more abundant, until the throat and chin are entirely 
rellowish. Small, or even half-grown, individuals may have a 
gronnd color of ash-gray and numerous dark blotches." 




This snake is often confused with the blue racer. It may readily 
e distinguished from the latter by the carinated scales and greater 
lumber of scale rows and the dark markings on the ventral surface. 

Habits and Habitat: The writer has been unable to gather any 
lata on the habitat of the pilot snake in Michigan. The food that 
he species is known to take is as follows : mice (Hay, 1892a, 503)^, 
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cotton-tail rabbit (Ditmars, 1907, 305), undetermiBed insect frag- 
ments, undetermined larvae, insecta, -wltli bird remains, undeter 
mined species of Orthopfera, Acridiidae (graBshoppere), wood frog, 
undetermined birds, undetermined eggs, cliicken eggs, robin eggs, 
red-winged blackbird, sparrow, robin, uodetermined mammals, com- 
mon opposum, undetermined mice, meadow mouse (M. penmylvani- 
CU8), Microtus sp. (uncertain species), bouse mouse, undetermined 
squirrels, red squiiTels, chipmunk, undetenuined shrew, and 
weasels (Surface, 1906, IGO). In the specimen taken at Ann Arbor 
by Wincbell (see infra) the writer finds the remains of an adult 
sparrow. 

The pilot snako is oviparous. Hay (18d2, 305) records a pair that 
were taken in coitu on June 19, and Surface (1900, 159) states that 
the eggs are laid during the latter part of August or early part of 
September. Ditmars (1907, 306) writes that a S[iecimen deposited 
ten eggs on June 26. Kurface also states that the eggs are laid 
in loose earth or damp sawdust; Stejneger (1892, 390) has recorded 
a batch found in a hollow stump, and Hay (1892, 396) found a 
nnuiber in a pile of stable manure. The last named writer de- 
scribes the eggs and young as follows: "When found the eggs were 
glued together in one mass. Each egg is 2 inches long and nearly 
an inch and a quarter in the short diameter. On the outside is 
found a thick, leathery, yellow covering, beneath which is a much 
thinuer coat. From one of these eggs I have taken a young snake 
which measures ten and three-quarters inches in length. Attached 
to this embryo is a considerable mass of yolk, a condition which 
indicates that the embryo is not ready for hatching. Nevertheless, 
all the generic and sjieciflc characters are welt shown. There is a 
well developed egg tooth. The intromittent organs are everted in 
the specimens examined." 

Range: The status of this snake in the state is little known. It 
has been reported from Michigan (Sager, 1839, 301, Smith, 1879, 6). 
Eaton County (Clark, 1902, 193, 1903, 172), Olivet, Ann Arbor, 
and Kalamazoo, Van Buren and Montcalm Counties (Clark, 1903. 
110). The writer has only seen four specimens that were taken 
within our limits, one from Alma, Gratiot County, one from Eaton 
County, one at Ann Arbor, by Alexander Wincbell, and one from 
Lenawee County, by W. J. Beal. Both cif the latter specimens are 
without dates, but they have been in the University of Michigan 
Museum collection for many years. 
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ELAPHE VULPINU8 (Balrd sud Girard). 

FOX SNAKB. 
(PI. IX a) 

Coluber ndpiinis, Xotestfiii, 1905, 117. Sinitli, 18T!), 6. Tope. 1000, 

831-833. 
Hcotophis rvlpinus, Baird and Girard, 1853, 75-7fi. Miles, 1861, 233. 
CallopeUis vulpinus, Clark, 1905, 110. 
EJaphe vtdpims, Rntliven, 1909a, 110; 1910, 59; 1911a, 266. 

Description: A robust Baake, attaining a length of about four or 
five feet. Head rather flat, broad and rather short, being usually 
decidedly shorter and broader than in E. obsoietus. Sides of head 
ratber low, slightly concave in preooular r^ion. Eye moderate, 
pupil round. IsoBtrils lateral. Cephalic plates nomial; the frontal 
generally nearly or quite as wide as long. 

Dorsal scale rows 27-25-23-21, 25-27-25-23-21, 23-23-21; the first 3 
or 4 smooth, the others weakly keeled. Bupralabials 8, occasionally 
7 or 9;lnfralabial8 9, lOor 11. Oculars usually 1-2. Ventrals 200- 
212 (196-217, Cope, 1900, 832); subcaudals 50-G5 (68, Cope, 1900, 
832). Anal plate divided. 

Ground color above yellowiRh or light brown, A median series of 
dark chocolate brown blotches with inconspicuous black margins 
and separated by two scales, the first one or two anterior either 
entirely or partly divided on the median line. Vertebral spots asu- 
ally descending to the fifth or sixth rows on the sides, the lower 
inai^n being produced in an obtuse angle. A row of smaller 
blotches alternating with those of the vertebral series on the sides 
tietween the second and seventh rows inclusive. These are also 
margined with black, and in turn alternate with another series of 
black blotches that involve the edge of the ventrals and the first 
one or two rows of dorsal scales. Belly pale yellowish with alter- 
nating series of quadrate black blotches of which the row involving 
the first one or two dorsal rows is the outer. Head light brown, 
with a dusky band across the suture of the prefrontals with the 
frontal and supraoculars, and another from the eye to the angle of 
the mouth, 

Babits and Habitat: Verj' little is known of the habits or habitat 
of the fox snake. In common with some other snakes, it will, when 
excited, frequently vibrate the tail rapidly like the rattle snakes. 
As the tail terminates in a homy point, a distinct buzzing sound is 
prodaced. It is entirely harmless, and not usually pugnacious. 
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Ditmars, 1907, 207-298) writes of the food and breeding habits as 
follows : "The Fox Snake feeds largely npon small rodents, yonng 
rats and mice. To procure the former it often hannta the vicinit}^ 
of bams and sheds where hay or grain is stored. From this habit 



it is sometimes called the house snake. The fully adult individuals 
eat mammals as large as half-grown rabbits. They occasionally 
prey upon birds and will eat their eggs, swallowing them entire 
and breaking the shell in the throat by the contraction of the 
muscles. The good this species does in destroying the smaller, in- 
jurious creatures of the fields, should cause it to be the recognized 



Triend of the farmer. One snake is worth a do7.en trap», for the 
reptile prowls into the burrows and nests of rats and mice and eats 
the entire brood. 

"Like all of the Colubers, the Fox Snake deposits a considerable 
number of e^s, generally in the hollow of a rotting stump, and 
leaves them without further ado, to hatch within sir or eight weeks 
time. The eggs gradnallv increase in size bj absorbing the moisture 
of the wood pulp in which they are deposited. Just prior to hatch- 
ing, an egg is a third or half latter than when it was laid. One 
of the writer's specimens deposited 12 eggs on the first of July. 
They were adhesive in a single cluster. These eggs began hatching 
on the 2lBt of August, and all had not hatched until about ten days 
later. The female specimen was three and a half feet in length 
and in proportion to her size the young were very large," 
A specimen taken in Huron county by the writer (Buthven, 1911a, 
266) had eaten four young rabbits. 

Range: The species lias been reported from; Grosse Isle {Baird 
and Girard, 1853, 75-76), south shore of Saginaw Bay (Miles, 1861, 
233), Grosse Isle (Cope, 1900, 832), fit. Clair County (Ruthven, 
1909a, 110), Dickinson County (Ruthven, 1910, 59), Stony Island 
and Band region of Huron County (Buthven, 1911a, 266). Speci- 
mens have been examined from : Pearl Beach and Hersen's Island, 
St. Clair County, Stony Island and Sand Point, Huron County, 
Brown Lake, Dickinson County, and Monroe County. Captain C. 
C, McDonald, lighthouse keeper on Charity Island, has informed 
the writer that he killed a pair of these snakes in coitu on the 
island a number of years ago. Captain McDonald is familiar with 
the species, and the record can be accepted, altho the snake has not 
since been obsen'ed on the island. 

NATRIX SIPEDON (Linnaeus). 

WATEESNAKE. 

r-'olMfter aipedon, Sager, 1839, 302. 

fropidonotus sipedon, Smith, 1879, 6. 

Watrix fasciata sipcdoti, Clark, 1902, 194; 1903, 173. Notestein, 

1905, 117. Cope, 19«0, 969-972. Clark, 1903b. Hankinson, 

1908, 236. 
iatrix aipedon, Kii-sch, 1895, 333. Thompson. 1911. 106. Buthven. 

1911, 115; 1911a, 269. 
Matrix aipedon fasciata, Clark, 1905. 109. 
:atrix enjthrogasier, Clark, 1902, 194; 1903, 172; 1905, 109; 1903b. 



Coot^lc 



96 HEniPETOLOGY OF MICHIGAN. 

Xatrix fasciata crythrogaster, Xoteetein, 1905, 117, 
Tropidonotus erytkrogaster, Smith, 1879, 6. 
Xerodia agasaizH, Baird and fiirard, 1833, 4142. Miles, 1861.233. 
Xerodia sipedon, Baird and Girard, 1853, 38-39. Miles, 1861, S-. 

Description: Medium sized Honkee of robust form; size three aiJ 
a half to four feet. Head decidedly swollen at the base of the ja»*, 
rather narrow and elongate, 'n'ith high and straight aides. Tbt 
muzzle bluntly Rub-eonieal, so that the nostrils are directed apviii 
to some extent. The nostrils quite small and capable of beii^ 
closed. 

Dorsal scales generally 23-21-19-17; occasionally 21-23-21-lD-i;; 
more rarely 23-25-23-21-19-17. and 23-21-19-{17). Tibials nearlj 
always 8-10, very rarely 9 (or 7) superior and 9 or 11 inferior 
scutes in the series. Oculars 1-3, with rare exceptions 1-2 or H 
Temporals 1-3 with occasionally 2 in the second row. Ventral* 
137-149. subcaudals 5fl-73. Anal divided. 

The coloration of this species has been well described by Co}« 
(1900, 970-971) : "In young individuals and in those generalljii 
which the epidermis has been removed, the nonnal type of enluf 
ation is seen to consist of three series of nearly quadrate dart 
brown spots, with still darker borders, one dorsal and one lateral 
on each side. These are so disposed that the two corresponding ^ 
lateral spots are opposite the intervals l^etween the dorsals, ari; 
thus appear to be connected by a light line. The longitudinal diant 
eter of the dorsal spots, amounting to three or four scales, fe 
the greater; just the reverse of what is the case with the lateml. 
Of these lateral spots there are genenilly about thirty-two (« 
each side from the head to the anns. the spaces between equal h 
or less than the spots, not greater, as in T. fasciata. While th 
pattern is generally quite distinguishable on the posterior half el 
the body, anteriorly it becomes cimfused, the lateral blotches stantl 
ing opposite to the dorsal and becoming conHuent, so that the bail 
appears crossed by lozenge shaped blotches extending to the ab- 
dominal scutellae, and this separated on the sides by triangulsr 
intervals of a lighter color. 

"Occasionally the color apiwars to be a dull and rather ligh' 
brown, with the back crossed by narrow transverse lines, with dart 
(nearly black, but still not distinct) margins." Frequently the 
general color is so dark that the animal is more or lees uniform!.' 
dark brown or black above, and in some of the black individuals 
the belly is red (so called variety erythrogaster) . 

Habits and Habitat: This well known snake ia common alon? 
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the Btreams and lakes of southern Michigan. It is never found far 
from such habitats and generally frequents logs or branches of 
bushes overhanging the water, into which it glides swiftly on the 
slightest sign of danger, and conceals itself on the bottom. On 




sandy and rocky shores where bushes and trees do not come down 
to the waters edge (for example, along the Great Lakes) it is found 
tinder logs and driftwood. 

A considerable variety of food has been recorded in the stomachs 
of these snakes. Borface (1906, 156) records insect fragments with 
toad remains, nndetermined species of ortboptera, two-striped grass- 
es Google 
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hopper, striped brown cricket, undetermined ground beetles, nnde- 
termined vertebratea, imdetenniDed flsh, cat&sh, white sncber. 
Coitus ictahpa, Cottua richard»oni, nndetermiDed salamander. 
Plethodon cinereua, tadpole, toad, green frogs, nndetermined man- 
mals, meadow mouse (Microtua pennsylvanicui) , common tibnr 
(Sorex peraonatu^). Atkinson (1001, 150) says that it feeds npoi 
"crustaceans, fish, and batrachians." De Eay (1842, 42) found it 
feeding on the lake lamprey, bullhead, brook trout, and whiH 
sucker. Blatchley (1S91, 30) removed seven leopard frogs from 
single specimen. Ortmann (1906, 495) states that crawfish form as 
important part of the diet of this snake. Notwithstanding ttt 
variety of food which it is thus evident that the watersnake v'u 
eat, flsh form by far the greater part of the diet. In the fe^ 
Rtomachs which we have examined from spnthem Michigan speti 
mens, small flsh alone were found, and these often in coosiderabk 
numbers. 

Range: The species has been reported from: Grosse Isle anJ 
Jriike Huron (Baird and Girard, 1853, 38, 39 and 42), Michipir 
(Sager, 1839, 302; Miles, 1801, p. 233), Ann Arbor (Smith, 1!>7;', 
«). Lansing (Cope, 1900, 977), Hudscm, Manitou Beach and Tiffin 
River, Lenawee County (Kirsch, 1895, 333), Eaton County (Clart. 
1903, 172; 1903b; 1902, 194), Cass County (Thompson, 1911, 106'. 
Ann Arbor, Lansing, and Olivet, and Antrim, Barry, Kalamazoo 
Kent. Montcalm, Ottawa, St. Joseph and Van Buren Countie- 
I Clark. 1905, 109), Huron County (Ruthvec, 1911a, 269), Walno! 
liflke, Oakland County (Haukinson, 1908, p. 256), and Douglas 
Ijike, Cheboygan County (Ruthven, 1911, 115). The writer ha- 
examined specimens from Walnut Lake and Pontiac, Oakland 
County, Washtenaw County, North and Stony Islands and the 
sand region of Huron County, Charity Island, Saginaw Bay. 
Douglas Ijake, Cheboygan County, Shelby, Oceana County, Cass 
County, .\llegan County, Oscoda County, and Alma, Gratiot 
County. 

REGINA LEBEBIS (Llnuaens). 

LEATHER SNABB. 

Coluber Hcpteiiivittatus. Sager, 1839, 302. 
Tropidonotiis Icbrrk, Holbrook, 1842, IV, 51. 
XairiT feberis, Clark, 1902. 194. Notestein, 1905, 116. 
Regina leberis, Baird and Girard, 1853, 4546. Olark, 19(B, 110. 
Smith, 1879, 6. Miles, 1861, 233. 
DcscripiiMi: Slender, medium sized snakes attaining a length of 
about two feet. Head rather flat from the nape, sides low. 



Dorsal scale rows 19-17 in ever; specimen examined, except in 
a few that have 21 just behind the bead. labials iisnally 7-10, 
occasionally 7-9 or 7-11. Oculars 2-2, the preoculars rarely fused 
into a single scale. One anterior temporal. Yentrals 142-154, snb- 
caudalB 65-81. Anal plate divided. 




Ground color above uniformly dark chestnut or chocolate brown, 
as is also the top and sides of the bead above the labials and the 
lower part of the lower postoculars. A bright yellow band occu- 
pies the second and upper part of the first scale row, and is con- 
tinned on the head to include the supralabials, lower part of the 
lower postocular and the lower part of the rostral plate. Although ^ 
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freQueutly obscure there is a narrow black line on tlie fifth and 
occasional); on adjacent parts of the fourth and sixth dorsal rows 
on either side and one on the median (tenth) tow. Occasionally 
the entire area between the lower lateral lice and the light lateral 
stripe on the second and third rowB appears blacliisb. Ends of 
ventrals with the lower part of the first scale row usually brownish, 
forming a dark band. Belly dull yellow with two parallel bands 
of brown that are broken by the narrow pale mai^ns of the scutes 
and unite into a single, narrow, median band on the throat. 

Habits and HaMat: Little is i-ecorded on the babits of this 
snake. Morse (1904, 132) states that it is often found hanging 
over a stream from projecting willows from which it glides rapidly 
into the water when disturbed." It is apparently quite aquatii;. 
Atkinson (1901, 149) states tbat in its stomach "crayfish are most 
frequently found, also occasionally fish and small frogs." Surface 
(1906, 151) examined four specimens which had eaten crayfish, 
and one of these had eaten a toad. Ortmann (1907, 495) states that 
crayfish form an important part of its diet and that he has seen it 
disgorge Cambarus obscurus when captured. 

Range: The species has been reported from: Grosse Isle (Baird 
and Girai-d, 1853, 43, 46), Michigan (Sager, 1839, 302; Miles 1861. 
233; Holbrook, 1842, IV, 51), Ann Arbor (Smith, 1879, 6), Eaton 
County (Clark, 1902, 194), Olivet and Montcalm, Kalamazoo and 
Van Buren Counties (Clark, 1905, 110), The writer has examined 
numerous specimens from Washtenaw County, and one from the 
vicinity of Manistee, Manistee County. 



CLONOPHIS KIRTLANDII (KeDulcott). 

KIBTLAND SNAKK. 

Regina kirtlattdi, Smith, 1879, G, 

Clomphis kirtlandi, Clark, 1905, 109. 

Natrix MHlandii, Cope, 1900, 997. Notestein, 1905, 116. 

Description: A rather small snake attaining a length of about 
eigbte^ Inches. Head small and pointed, sloping downward from 
the nape; sides not concave in front of eye, the latter small and 
slightly protruding, Nasal plates united above the nostril. The 
scutellation of the two Michigan specimens examined is as follows: 
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Ground color light brown and narrowly restricted by large, con- 
epicuoiis, quadrate, black blotches arranged in two rows on either 
side. Spots of the lower row larger; those of the two upper rows 
occasionally fused across the back. The first one or two scale rows 




light ash. like the ends of the vcntrals. Top of head marbled with 
black and brown. Supralabials dull yellow. A small, well defined, 
black spot on the outer end of each ventral scute, forming with its 
fellows a roTv of spots along either side of the abdomen. Ends of 
ventrals outside of 8[>ols gray finely speckled with black. Middle of 
the abdomen said to l>e red in lirt". in ah'ohol it becinncs yellow. 
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Habits and Eabitat: This snake ie apparently very rare id Michi- 
gan. We have seen but two Bpecimens, as stated below. These 
were both tabett in a large tamarack swamp. It is said (Cope, 

1900, 997; Ditmars, 190T, 262) to frequent damp woods and to be 
found generally under logs; also that when near it it will take 
to the water and dive to the bottom like a true water snake. It is 
reported to feed .largely on small frogs and toads, and that captive 
specimens will eat flah (Ditmars, 1907, 262) and slugs (Atkinson, 

1901, 150). The young are bom alive. 

Range: The species has been reported from : Ann Arbor (Smith, 
1879, 6), Kalamazoo (Cope, 1900, 997) Ann Arbor and Kalamazoo 
(Clark, 1905, 109). 

The two specimens of this snake described above were taken near 
Ann Arbor. They are the only ones the writer has seen. 

LIOPBLTIS VERNALIS <DeKay>. 



Coluber vemalis, Sager, 1839, 302. 

Liopeltis vemalis, Smith, 1879, 7. Clark, 1902, 193; 1905, 110. 
Notestein, 1905, 118. Cope, 1900, 782-784. Ruthven, 1911, 
115; 1911a, 267. 
Chlorosoma remaUa, Miles, 1861, 233. 

Description: A slender and rather small snake, attaining a 
length of one and one-half feet. Body about same diameter through- 
out, i. e., not tapering strongly toward the extremities, but the head 
well marked off. Cephalic plates normal in arrangement, rostral 
normal in form. Sides of head high, but muzzle short which tends 
to crowd out the plates In front of the eye. Nasals fused. Loreal 
when present of normal height but nearly as often absent as pres- 
ent; when absent it is fused with nasal. Nostril lateral. 

Dorsal scale rows 15 throughout the entire length of the body, 
scales smooth. Supralabials usually 7, occasionally 8; infralabials 
usually 8, frequently 7, and rarely 9, Oculars usually 2-2, occasion- 
ally 1-2, rarely 1-3 or 2-3. Ventrals 123134; subcandals 71-84 
(Baird and Girard cite an example with 94). Anal plate divided. 

Uniformly bright green above and yellowish white beneath. 

Habits and, Habitat: The grass snake is an exceedingly beautiful, 
agile, and harmless little snake that in Michigan is usually found 
in dry open clearings. It is generally on the ground but may 
climb small shrubs. The following definite observations on the food 
habits have appeared in the literature : snails, spiders, insect frag- 
ments, larvae, unidentified orthoptera, crickets, grasshoppers, un- 



identified lepidoptera, meaeuring worms, ground beetles (Sarpalus 
sp.), red ants, striped saJamaDder (Surface, 1906, 165-166) ; ineects 
(Ditmare, 1907, 324-325) ; grasehoppers (Atkinson, 1901, 148) ; 
spiders, grasshoppers and crickets, but in preference to anything 




of this character will take the larvae or caterpillars of certain 
moths" (Ditmare, 1907, 325). 

Range: The species has been reported from: Michigan (Sager, 
1839, 302; Miles, 1861, 233), Ann Arbor (Smith. 1879, 7), Detroit 
(Cope, 1900, 783), Eaton County (Clark, 1902, 193), Olivet, Ann 
Arbor, and Barry, Kalamazoo, Kent, Montcalm and Van Buren 
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Counties (Clark. IflOo, 110), Huron County (Ruthven, 1911a, 267' 
and Cheboygan County (Rutbven, 1011, 115). Specimens from the 
following localities have been examined: Ann Arbor, Washtenair 
County, Au Sable River, Owoda Count.v, Brighton, Livingston 
County, Higgins Ijake, Roscommon County, Grayling, Crawford 
County, Traverse City, Grand Traverse County, Bad Axe and Sand 
Point, Huron County, Manistee. Manistee County, Pouglas Lake. 
Cheboygan County, Brown Lake, Dickinson County, Alma, Gratiot 
County, Eaton County, Mackinac Connt,v, and Dr. P. N. Notestein 
informs me that he saw specimens in Otsego County in 1911. 

DIADOPUIS PUNCTATA (Llnnaens). 

RINONECKED SN'AKE. 

Coluber punctatus, Sager, 183!*, 3ft2. 

I.h'adophia punctatu8,.Ciark, 1902, 193; 1905, 110. Xotestein, 1903. 
119. Smith, 1879, 7. Ruthven, 1906, 111 ; 1911, 114. Miles. 
1861, 233. Cope, 1900, 751-753. 

Description: A small snake that attains a length of about a foci 
or eighteen inches. Head flat and broad, lo^' on the aides. Eye 
small. Two nasal plates. 

The scutellatton is described as follows: Dorsal scale rows 15. 
the scales smooth. Supralabials usually S, often 7; infralabials 8- 
Oculars 2-2, temporals 1-1. Venfrals 141-161, subcaudala 36-56. Anal 
plate divided. In the three specimens examined by us (from Ann 
.\rbor, Olivet and Oakland County) the scutellation is: dcwBals 15 
throughout the length of the body, supralabials 7-8, 7-7, 8-7, in- 
fralabials 8-8, 7-7 in two, oculars 2-2 in two, 2-1 in one, temporals 
1-1 on each side, ventrals 144, 148, 159, subcaudals 57, 50, ?, 

The writer has seen but one live specimen of this eoake in Michi- 
gan, Hay (1^92a, 493) describes the coloration as follows: '"The 
color above varies in the sub-xpecies, or varieties, from olive through 
gray to blue-black; below from yellowish white to orange and red. 
with more or fewer dark spots. There is usually a light ring 
around the neck, close to the head. 

■'The form in Indiana is the typical punctatus. The color above i 
is a bluish black or a dark ash, with a wash of bronzy that extends j 
down to the lowest rows of scales. Below, the color is orange or 
deep red, somewhat palest in front. On the outer ends of each of 
the ventrals there is a small black spot, and these are involved in ' 
the color of the dorsal scales. Near the middle line of the ventrals 
may be two rows of dark spots, or the spots on the ventrals may 
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unite to form transverse bars. The ring around the neck is orange, 
edged with black. It is one or two scales in width. Upper labials 
yellow." 

Habits and Habitat: But little has been recorded on the habits 
of this snake. , Bj far the best account is that of Ditmars (1907, 
335). "The Ringnecked snake is a secretive species, hiding under 
the loose, rotting bark of fallen trees, among loose rocks or under 
lint stones. It is seldom seen abroad and if it ventures from its 
lairs, usually prowls at night. In the North the writer has col- 
lected large numbers of these pretty snakes by turning over flat 
stones. He remembers a particular stone, abont the size of an ordi- 
nary platter, lying near the edge of heavy timber, in Sullivan 
County, New York, that appeared to be a favorite biding place for 
snakes of this species. In his daily, trips to the woods, this stone 
was always turned over, and generally to disclose a ring-necked 
snake, snugly coiled beneath it. Many specimens were taken at 
this spot. They had apparently prowled about the clearing at 
night and on their way back to the thicket, and its biding places, 
had discovered the shelving stone. 

"In the South, large numbers of these reptiles were collected by 
stripping the bark from fallen trees. To find fifty or more speci- 
mens during a half-days hunt for various reptiles that select such 
hiding places, was not unusual. The Ringnecked Snakes were most 
frequently found ilnder the bark of trees infested by ants; often 
the working streams of these insects would pass but a fraction of 
an inch from the spot where the reptile lay coiled. In one instance, 
while pursuing some entomological investigations during the early 
spring, the writer exhumed one of these snakes while digging 
through a large and thickly populated ant hill." 

The Oakland County specimen (see below) was found under the 
bark of a decaying stump. 

It has been said to feed on the following forms: snake», lizards, 
amphibians, insects and earthworms. Sjiecific ve<.'ords are as fol- 
lows: green snake, Liopeltis vemaUs, and red-bellied snakes. 
Storeria occipUomarulata (Ditmars, 1907, 33G) ; frog, Engyatoma 
carolinense (Cope, 1900, 7.531 ; beetles and earthworms, (Atkinson, 
1901, 148); insects (beetles and undetermined fragments), sala- 
mander, Plethodon cinerciis, and undetermined remains (Surface, 
1906, 173). 

The ringnecked snake is oviparous. The following account of the 
breeding habits is from Surface (1906, 172). "The latent gonads 
or undeveloped eggs are one-fourth inch in length and commence to 

Google 
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develop io May, when they reach a length of one-half inch, and by 
the middle of June tbey are practically developed or over one inch 
long. They are laid from the middle of June to July or August and 
each is covered with a thin opaque shell, white and leathery, and 




Fig. 3B, Dislribution of Diadopkii punciala. 
Horizontal niling, specimens eiamined; vertical ruUnr, reports only. 

very irregular in shape and size. They hatch in September and 
October, and the young are about fonr inches in length at the time 
of hatching." 

Range: The ringnecked snake is evidently rai-e in the state. The 
species has been reported from Michigan (Sager, 1839, 302; Miles, 
1861, 233), Ann Arbor (Smith, 1879, 7), Grayling (Cope. 1900, 
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753), Eaton County (Clark, 1902, 193), Olivet, Kalamazoo, Mont- 
calm and Van Buren Counties (Clark, 1906, 110), Marquette (Ruth- 
ven, 1906, 111), Pine Lake, Oakland Connty (Ruthven, 19U, 114), 
hut there is great probability that some of tbeee records refer to 
young specimens of Storeria. The Marquette record is particularly 
open to question and has not been recorded upon the map. We 
have seen specimens from: Ann Arbor, Washtenaw County (a 
single specimen taken many years ago and now in the Museum), 
Pine Lake, Oakland County, Olivet, Eaton County, Alma, Gratiot 
County, and Douglas Lake, Cheboygan County, and Dr. F. N. 
Soteatein informs the writer that he saw the species io numbers 
in Otsego County in 1911. 

BASCANION CONSTRICTOR (Linnfteas). 

blue: bacek. 
(PI. X.) 
Cohiber comtHctor, Sager, 1839, 302. 
Bascanion constrictor constrictor, Xotestein, 1905, 119. Clark, 

1905, 110. Smith, 1879, 7. 
Bascanion. foxii, Baird and Girard, 1853, 9G. Miles, 1861, 233. 
ZamenU constrictor, Clark, 1002, 193; 1903, 172-173. 
Bascanion oonatrictor foxi, Smith, 1879, 7. 

Bascanion cotistrictor. Baird and Girard, 1853, 93-94. Whittaker, 
1905, 100-102. Miles, 1861, 233. Cope, 1900, 791-797. 
Hankinson, 1908, 236. Thompson, 1911, 107. 

Description: A large snake that often attains a length of about 
BIX feet. Head somewhat flattened from the nape, but profile curv- 
ing downward anterior to the eye, high on the sides and sides con- 
cave in front of eye. Xostril and eye large. 

Dorsal scale roTis 17-15 in every specimen examined. Suprala- 
bials 7, frequently 8; infralablals 8 or 9. Oculars 1-2, generally a 
small plate under the preo<cular. Temporals usually two in the first 
row. Ventrals 175-192; subcandals 88-92. Anal plate divided. 

Michigan specimens when adult usually uniformly dull bluish 
green above, rarely darker than dark olive, becoming black only on 
ttie temporal r^ion and more or less brownish toward the end of 
the muzzle. Color of ventral surface nearly always greenish or 
bluish white, although frequently tinged with yellow. 

The young differ so markedly from the adults that a superficial 
examination would seem to indicate that they belong to a different 
species, and as a matter of fact they are frequently confused with 
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the milk snake (Lampropeltia doliatus triangulus) . Specimens lew 
than one and one-half feet in length inav be described. as follows: 
ground color dark olive, this color belonging mostly to the centers 
of the scales, the edges being paler. A row of large blotches on the 
Imck, exteoding about to the fourth row- of scales, about 3 to 4 
scales long, and separated on the median line by about the length of 
half a scale. These spots with dark brown to black mai^ina, the 
centers, in some cases at least, light brofnuish olive. Exterior to 
the dorsal blotches, on the first four rows of dorsal scales, namer- 
ous small and irregular black spots. Top and sides of head, and the 
pale ventral surface also marked with numerous small, black spots. 

Habits and Habitat: The blue-racer is most frequently found in 
dry, open situations, generally near or in thickets. It also frequents 
hedge rows, and etone walls. It is a good climber and is not in- 
frequently found several feet from the ground in bushes and tweotr 
or thirty feet up in trees {Plate X). It is extremely graceful ajid 
agile as are all of the members of the genus, and very frequently 
eludes a would be captor. It will flght furiously when cornered 
or captured, but its small teeth can do little more than pnnctnre 
the skin. As every herptologist knows, the blue-racer is not venom- 
ous (as popularly supposed), but entirely harmless, so that ev«i 
the largest specimens may be handled with impunity. Indeed they 
make rather interesting pets, and soon cease to resent handling. 
The senseless slaughter of this beautiful snake is as much a dis- 
grace to any civilized community as is the similar destruction of 
song birds, and an all too common occurrence in southern Michi- 
gan. Large and conspicuous, the adults often fall prey to the 
ignorance and superstition of people who should know better. 
The writer recalls an instance when a farmer showed him with 
great satisfaction six splendid specimens not one of them under five 
feet, which he had killed in a brush pile, under the impression that 
he was greatly benefiting the community by ridding it of six very 
dangerous animals. 

The food of the blue-racer consists of small mammals, birds, bird 
e^s, other reptiles, amphibians and possibly insects. Exact records 
of stomach examinations or direct observations of the food habits 
are few. The principle food seems to be small mammals, and birds 
probably occupy a second place. Surface (1906, 170) states that in 
the Pennsylvania specimens examined by him the meadow mouse 
{Microtus pemtsylvanious) formed a large percent of the stomach 
contents. He sums up the results of an examination of a 
series of stomachs as follows: insects 25^ ; snakes (garter snakes. 
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green oiake, water snake) 15%; field mice 22%; bird eggs (robiD) 
8%; rabbits 4%; voles 4%; frogs (greea frog, wood frog) 7%%: 
birds 4%; mammals unidentifled 7%; larvae of Royal Moth Sy^Vc 
Atkioson (1901, 147) records a weasel in the stomach of a Pennsyl- 
vania specimen. 



The writer has never been able to induce captive specimens of 
this snake to eat toads or frogs but that they prey on these forms 
to some extent is proved by the observations of Surface. It will 
probably be found, however, that amphibians form a very minor 
part of the food. Also as regards insects it is doubtful if the blue- 
racer preys on any of these directly except possibly the I^8f)t)olc 
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lepidopterouB larvae. That snakes are eaten is shown by the obeer 
vations of Cragin (1878, 820-821), Verrill (1869, 158-159), Cones 
(1878, 269), Ditmars (1907, 282), Surface (1906, 168), and Pntnam 
(1868, 136) ; and it is interesting to note that in the instance ob- 
served by A'errill it was a copper-head that was eaten, while the 
specimen observed by Coues killed and devoured a rattle-snake. 
This suggests that the species is, lite the king-snake, immune to the 
poison of these venomous serpents. 

Early writers supposed that this snake was a constrictor, a fact 
denied by some later writers. The truth is about mid-way between 
these views. In capturing small prey it simply seizes the animal in 
the mouth as do garter snakes, or at most after seising the prey 
partly holds it by covering it with a portion of its body. This 
is exactly the same as does the king snake {Lampropeltis getulus), 
which is commonly said to be a constrictor. It is true of both 
species that when a snake is captured the captor winds a coil or 
two about the captive and thus secures it until swallowed. When a 
king snake captures a large manunal (e. g., a rat) it constricts it 
until dead, and it is possible that the blue racer does likewise. 

Range: The species has been reported from: Michigan (Sager, 
1839, 302; Miles, 1861, 233), Ann Arbor (Smith, 1879, 7), Eaton 
County (Clark, 1902, 193; 1903, 172, 173; Whittaker, 1905. lOO- 
102), "Oceana and Musk^on to Arenac, Saginaw and St. Clair 
Counties and southward" (Clark, 190i3, 110), Grosse Isle (Cope, 
1900, 795, 797; Baird and Girard, 1853, 93-94), Walnut Lake, Oak- 
land County (Hankinson, 1908, 230), and Cass County (Thompson. 
1911, 107). We have examined specimens from various parts of 
Washtenaw County, from Walnut Lake, Oakland County, Alma. 
Gratiot County, Cass County, and the photographs (PI. X) were 
made near Hamburg, Livingston County. 

LAMPBOPELTIS DOLIATUS TRIANGULVS (Bole). 

MILK SNAKE. 

Cohiber eximius, Sager, 1839, 302. 

Ophibolus eximms. Miles, 1861, 233. 

Ophibolus triangulus, Smith, 1879, 6. 

Osceola doKata triungul<i, Clark, 1902, 194, and 1904, 173. 

Lampropeltis doliatus triangttbis. Clark, 1905, 110, Notestein, 1905, 

118119. Hankinson, 1908, 236. Euthven, 1911, 115, 1911a, 

267-268. 
Ophibohia doliatiis triangultis, Thompson, 1911, 107. 
Description: A medium sized snake, attaining a length of about 
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three feet. Body of nearly the same diameter from the head to the 
tail. Head relatively small, broad and flat, as compared with the 
usual form ae exhibited, for inBtance, in the garter snakes. The 
sides of the head are low in the milk snake so that the nasalB, loreal 
and oculars are also low, and the whole head is short, and the eye 
small. Cephalic plates normal in number and form. Rostral nor- 
mal. Temporals usually 2 in the first row. A single loreal. Kasals 
two, the nostril between them. 

Dorsal scale formula usually 21-19-17; scales smooth and with 
two pits. Supralabials 7; infralabials usually 9, occasionally 7 or 
S. Oculars 1-2. Temporals usually 2. Ventrals 195-204; subcau- 
dais 42-51. Anal plate entire. 

Ground color brownish ash or brownish yellow. Five series of 
dorsal blotches of which those of the median row are much the 
tallest, broader than long and involve twelve to fifteen rows across 
the back. They are chestnut brown (inclining to red in the young) 
to olive brown in color, and bordered with black. On the sides, 
involving the second to fifth rows, and alternating with the verte- 
bral series, a row of smaller circular brownish spots, and below 
and alternating with these another series of small black spots that 
Involves the edges of the ventral plates and the first one to three 
doifal scale rows. Belly white blotched with small squares of 
black. Tail crossed by half rings of black, A dark band across 
the posterior half of the prefrontals another from the eye to the 
corner of the mouth. On the nape a large spot of the ground color 
usually surrounded by extensions of the first dorsal blotch, these 
extensions uniting again on the parietals in a blotch that includes 
a V or heart-shaped spot of the ground color ; bnt there are many 
variations from this arrangement. 

Habits and Habitat: The milk snake is a rather common snake 
in southern Michigan, although not as frequently seen as some of 
the other species. Its apparent rarity is due to its secretiveness. 
It lives principally in and under fallen logs in the woods, but is 
found commonly about barns and ontbuildings, probably in search 
of food. The name is a misnomer and originated in the popular 
idea that these snakes suck cote's or steal milk from pans in the 
dairies. It is hardly necessary to state that this is an absolute 
fallacy. The food, as shown by examinations of stomach contents 
and by direct observations, is as follows : slugs, unidentifiable in- 
vertebrates, red-bellied snake (Storeria ocdpitomaculata) , DeKays 
snake (Storeria dekayi), unidentifiable bird, robins eggs, unidenti- 
fied mammals, jumping mouse, unidentifiable mouse, meadow mouse, 
Microtus sp?, white footed mouse, bouse mouse (Surface, 1906, i 
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179-18(1) ; "Young of other Bnakes, besides sucli lizards as the blue- 
tailed and the swift, which it hunts at night as these creatures 
take refuge in the crevices of bark on fallen trees. The writer dis- 
sected a specimen that had been killed in a barn, in Sullivan 




County, K. Y. The stomach contained five very young rats" (Dit- 
mars, 1907, 344) ; Katrix leheris (Queen snake) and mice (Atkinson, 
1901, 150) ; mice Articola riparia, (Cope, 1000, 886) ; garter snake 
(Merriam, 1878) ; Eumeces quinqiiiUneatus L. (Blue-tailed skink) 
and the mouse Peroinyscus iairdii (Ruthven, 1911a, 268). 

Range: The species has been reported from: Michigan (Sager, 
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1839, 302; Miles, 18G1, p. 233), Ano. Arbor (Smith, 1879, p. 6), 
Eaton Count; (Clark, 1902, p. 194), Ann Arbor, Kalamazoo and 
Olivet, and Antrim, Barry, Montcalm, Kent, Ottawa and Van Buren 
Counties {Clark, 1905, p. 110), Douglas Lake, Cheboygan County 
(Ruthven, 1911, 115), Oakland County (Hankinson, 1908, p. 23G), 
Stony Island and the sand region of Hunni County (Ruthven, 
1911a, 267-268), Cass County (Thompson, 1911, 107). Tbe writer 
has examined specimens from the following localities: Ann Arbor, 
Washtenaw County; Brighton, Livingston County; Jackson, Jack- 
son County; Pontiac and Walnut Lake, Oakland County; Shelby, 
Oceana County; Charity Island, Saginaw Bay, Stony Island and 
the sand region of Huron County, Douglas Lake, Cheboygan 
County, Atma, Gratiot County, Osceola County, Cass County. 

TUAUNOPUIS SAVRITUS (JLlnnaens). 



(PI. VI.) 
Coluber aaurita, Sager, 1839, 302. 
Eutaenia saurittia, Miles, 1861, 233. Notestein, 1905, 114. Smith, 

1879, 6. 
Thamnophis saurita, Clark, 1902, 194; 1903, 109. Ruthven, 1900, 

112; 1908, 112-119; 1911a. 269. 
Thamnophis faireyi, Kirsch, 1805, 333. 

Description: A slender, long-tailed snake, attaining a length of 
two to two and one-half feet. Head small, distinct from neck, 
rather high on the sides, slightly concave in preocular region. 
Cephalic plates normal; tno nasals; one loreal. Xostrils lateral, 
between nasals. 

Dorsal scale rows 19-17. Supralabials usually 7, occasionally 6 
or 8; infralabials 10, occasionally 9 or It. Oculars 1-3, occasion- 
ally 1-2 ; temporals 1 in the first row, and 2 in the second. Ventrals 
157-169; snbcaudals 87-112. Anal single. 

The ground color above is usually chocolate brown, vai-ying from 
light olive-brown to black. There are three light yellowish stripes 
— a dorsal (on the median and halves of adjacent rows) and two 
laterals (on the third and fourth i-ows) — all three of which are 
usually brightly colored, the dorsal generally tinged with orange, 
the laterals with green. The lateral black spots generally found on 
the skin in the garter snakes are seldom distinct, but are not always 
entirely fused. The ground color of the head is like that of the 
dorsal surface. There is usually a small pair of bright yellow spots 

15 Google 
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OD the suture of the |)arietii)i). and another large yellow spot on 
the preoculars. The labiala are penerally nearly white and without 
black markings. The belly is pale greenish and ventral spots are 
UBually wanting. 



Habits and Habitat: Ruthven (1908, p. 112) describes the habits 
of this form as follows: "Like the other members of the groap. 
sauritus seems to be more than ordinarily aquatic in its habits, but 
apparently less so than either proximus or aackeni. In Michigan 
we have generally found it iibout the margin of ponds and streams 
in damp woods. It is somewhat of a climber, and is occasionally 



foDnd in bushes, several feet from the groand. When pursued it 
glides through the pools and herbage at an astonishing rate, and 
does not hesitate to take to water and conceal itself among the 
water plants, but it generally remains near the surface, and we 
hare never observed it dive to the bottom like a natricid snaka 
There are numerous short notes in the literature, to the effect that 
sauritus prefers damp situations. 

"Ditmars (1907, 217-219) states that it feeds on salamanders, tad- 
poles, frogs, and fish, but, like aacketU, refuses earthworms. Two 
other writers, Atkinson {1901, 151) and Surface {1906, 142-143), 
record insects in stomachs examined. The latter gives the following 
as making up the stomach contents of Pennsylvania specimens: 
Earthworms, spiders, insect frag:ments, ants, Plethodon oittereus, 
Spelerpes biHneatua, Hyla versicolor. It should be noted that the 
insects may have been contained in the stomachs of the frogs and 
salamanders. The number of young is comparatively small; we 
have counted the embryos in a few specimens, and they seem to 
average about a dozen." 

Range: The eastern ribbon snake is not very common in Michi- 
gan, at least it is rarely taken by collectors. It has thus far only 
been found in the southern peninsula. The specimen from 
Roscommon County, listed below, is the most northern 
record. A specimen has been recorded from Isle Royale in the 
museum catalog {Ruthven, 1906, 112), but this record is very doubt- 
ful and has not been indicated on the map. It has been reported 
from: Michigan (Sager, 1839, 302; Miles, 1861, 233), Hudson, 
Lenawee County (Kirsch, 1895, 3:«), Ann Arbor {Smith, 1879, 6), 
Eaton County (Clark, 1902, 194), Ann Arbor, Olivet, and Barry, 
Kalamazoo, Kent, Montcalm, Ottawa and Van Buren Counties 
(Clark, 1905, 109), Roscommon, Gratiot, Eaton, Washtenaw, 
Lapeer, Ingham Counties {Ruthven, 1908, 112), the sand region of 
Huron County from Sand I'oint to I'ort Austiu (Ruthven, 1911a, 
269). Specimens from the following localities have been examined: 
various parts of Washtenaw County, Pontiac and Walnat Lake, 
Oakland County, Detroit, Waiiie County, Alma, Gratiot County, 
Eaton County, Lapeer County, and liansing, Ingham County. 
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TUAMNOPUIS BVTLEKIl (Cope). 

BUTLER OABTBB SNAKE. 

Eutainia brachpstoma, Clark, 1903a, 1904, 194. 
Eutaenia hutleri, Notestein, 114. 

Thamnophia butteri, Clark, 1905, 109. Ruthven, 1904, 289-299; 
1909a, 116; 1908, 8T-96; 1911a, 268-269. Whittater, 1905. 

Description: A small rather tbick-bodied snake attaining a 
length of abont tn'elve inches. Head small and usually not ver; 
distinct from neck, somewhat elevated behind, and sloping quicblv 
do'wn to the point of the snout. Muzzle short. Sides of head 
moderately high, concave in preocular region. Eye small. Cepbalk 
plates normal; two nasals and one loreal. Nostril lateral, between 
the nasals. 

Dorsal scales usually 19-17, occasionally 17-19-17 or 17-19-17-15. 
Supralabials 6 or 7, rarely 8, average between 6 and 7; infralabials 
6, 7, 8, 9, or 10, average between 8 and 9. Temporals 1 in firsi 
row and 1 large or 1 large and 1 small in second row. V^tml)^ 
134-146 (males), 132-140 (females), subcaudaJs 61-66 (males). 49-5.< 
(females). Anal plate single. 

Ground color above some shade of dark olive brown, with ihm' 
(a dorsal and two lateral) bright yello«^ or greeni^ yellow stripe*. 
The dorsal stripe is usually on the median and halves of the ad 
jacent rows, and the laterals upon the third and more or less of thv 
second and fonrth rows. The color of the first and adjacent half «f 
the second rows of scales is generally not lighter than the ground 
color above. There are two rows of black spots on the skin — en- 
croaching on the scales along the stripes in specimens light enougi) 
to show them — but these often lose their identity by fusing irregu- 
larly. Belly pale greenish, the only markings being a small black 
spot at either end of each ventral scute. 

Habits and Eabitat: The following account of the habits of this 
snake is taken from the monograph of the genus by the 
writer (Ruthven, 1908, 89-91) : "In southern Michigan I have onlv 
taken it in the immediate vicinity of water, either about the margin 
of swampy places or on the banks of streams. This may be a coic 
cidence, but it is in accord with all of the specimens collected 
throughout the range which have habitat data. I have found them 
most frequently by overturning boards, etc., in sucb places, al- 
though they are also found crawling about in the long grass and 
herbage. 

"It is in disposition a rather sluggish snake, seldom attempts to j 
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defend itself, and when surprised ia UBnally easily captured. The 
ease with which they are captured is in part dne to their inability 
to escape, owing to the extreme awkwardness of their movements on 
land. When moving slowly this is scarcely noticeable, bnt when 
fhey attempt to move rapidly to escape capture their efforts are 
pecnliarly odd and ineffective. The movements consist in throwing 
the body in long cnrves in a manner closely analogous to the wig- 
gling motion by which garter-snakes swim in deep water, and which 
results in much movement and muscular effort, but very little prog- 
ress. This movement may be greatly augmented by putting the 
snake on a smooth surface,- but it is not entirely due to the nature 
of the surface, as it can scarcely make any headway on a surface 
where sirtalis will glide away with comparative ease. This is one 
of the most striking characteristics of l)utleri and was first noticed 
by Reddick (1895, 261), who comments upon it in the following 
words : 'It is short and chubby, and its movement is very character- 
istic of it. It does not have the gliding movement of E. saurita nor 
the swift and active movement of the Natrix sipedon, but seems 
rather to esert a lai^e amount of force to do little crawling. The 
movement is so characteristic that I believe anyone having once 
seen the peculiar way in which it tries to hurry itself away would 
ever after be able to recognize it at a distance.' 

"Fortunately no doubt attaches to the species which Mr. Reddick 
bad, for the specimen upon which this observation was based has 
been examined, and it is unquestionably a hutleri. The movemeut 
seems to be very similar to the method of locomotion described for 
the so-called atrata specimens of ordinoides by Ditmars (1907, 227). 

"Observations upon the food habits of hutleri are but fragment- 
ary. As announced in 1904, it is fond of earthworms and small 
frogs, but I have since found that in captivity it apparently prefers 
small flsh. As a rule it is impossible to get them to take either 
worms or frogs if dead, but it is apparently a matter of unconcern 
to them whether the fish be alive or dead, as tliey will gi'eedily eat 
specimens of the latter which Lave begun to decompose. Young in- 
dividuals four or five days old will eat as many as three or four 
small minnows successively. 

"Females taken in July are usually pregnant, and the number of 
young is apparently small. In the specimens examined the number 
of embrjos is about twelve to fifteen. One specimeii which was 
taken in late July, 1905, and kept in captivity gave birth during 
the first part of August to ten young. The members of this brood 
were not all bom on the same dale, but appeared at different times 
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between August 7 and 20, a difference of thirteen days. This ib an 
unnsnal occurrence among the garter-snalieB, and is undoubtedlt 
abnorma!, for, ae far as we have observed, it has been iDvariably 
the rale that the entire brood appeared within a few hoars at niMt 




We have seen but one otber specimen give birth to young, and there 
were four in this brood. The young when but a few days old will 
struggle eagerly with earthworms or minnows, capturing the latter 
in a small dish of water or taking them from the Angers. For the 
first three or four days they are very secretive and can be seen only 
by overturning the moss and stones in the cage, except when thej" 



come out to feed. They have not heen obeerved to feed during the 
first three days, bat after this they will come out freely to gor^e 
themselTea on fish, retumiog again beneath the stonee when satis- 
fied. One of these young snakes was kept for three months, in 
which time it attained to the respectable length of 150 mm." 

An additional observation on the food-habits rwES made in 1908, 
when several leeches were taken from the stomach of a specimen 
taken under a stone on the shore of Stony Island, Huron Connty 
(Bnthven, 1911a, 268). In nature the form probably subsists 
largely mi such weak food. 

Range: Thatnnophia hutlerti is rather common in sonthem Michi- 
gan as far north as the tier of counties represented by Eaton, Oak- 
land and Ingham. A few specimens taken by the State Biological 
Survey on the south side of Saginaw Bay (Kush Lake and Stony 
Island, Huron County) in 1908 represent the most northern record, 
and they were apparently rare in that region (Kuthven 1909a, 116; 
1911a, 268). It has been reported from Olivet, Eaton County (Clark, 
1903a, 83-88), Brighton, Livingston Connty, Washtenaw Oounty, 
Bat™ County (Kuthven, 1904), Pontiac, Oakland County (Kuth- 
ven, 1908, 92), and Ann Arbor and Chelsea, Washtenaw County 
(Clark, 1905, 109). 

THAHNOPUIS SIBTALIS (Linnaeus).* 

OARTEB SNAKE. 

(PI. XII.) 

Coluber sirtalis, Snger, 18:{9, 302. 

TJiamnophis siitalis, Clark. 1905. 109; 1902. 194. Kirsch. 1895. 333. 

Kuthven, 1909, 332-333; 1908, 176-180; 1911. 115; 1911a. 268. 

Hankinson, 1908, 236. Thompson. 1911, 106. 
Eutaenia sirtalis airtalis, Notestein, 1905, 115. Kuthven, 1904n, 

189-191. Cope, 1900. 1069-1074. 
Thamnophis sirtatis sirtalis, Kuthven, 1906, 31, 34, 36, 49, 50, 111. 

Bperry, 1903, 175-179. 
Eutaenia sirtalis ordinatus, Notestein, 1905, 115. 
Eutaenia sirtalis parietalia, Notestein, 1905, 115. Smith, 1879, 6. 
Thnmnophis atrtalis parietalis, Ruthven, 1906, 49, 50, 53, 111-112. 

Clark, 1902, 194. Sperry, 1903, 175-179. 

■Althougb recorded from the state the western subspecies T. i. pan'cfoKi does not occur 
within OUT limits. NeTertbelesa some lale Royale gpecimeDs b»ve (oe Interspaces between 
lateral splits generally suffused with lerl. showing a strong tendencv toward the western varletv 
{Cf. Rutliven. 1*08. lll-iia.) s b j j 
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Description: A medium sized snake attaioiug a Ien{!:th of one 
and a half to two or three feet. Head generally well elevated be- 
hind, elongate, high and straight on sides, concave in preocular 
region. Cephalic plates normal. Two nasals and one loi-eal; nos- 
tril lateral and between the two nasals. 

Dorsal scales ld-17, supralabials 7, occasionallj S, much more 
rarely 6; infralabials 10, occasionally 8, 9 or 11. A single preocular 
and usually 3 postoculars, A single anterior temporal. Voitral 
plates 144-168; subcaudals 54-S4. Anal plate single. 

The coloration consists of three liglit stripes on a darker ground, 
the lateral stripes on the second and third rows, the dorsal on tbe 
median and halves of the adjacent rows. The first row of scales 
much lighter than the ground color above, usually greenish or 
yellowish, at least the upper half. The color between the stripes 
may be uniformly black or brown, or olivaceous with twt) rows of 
alternating, usually poorly defined, black spots. Regardless of the 
color of the scales between the stripes, however, there may nearly 
always be seen, on stretching the skin, tii-o rows of prominent black 
spots separated by pale interspaces. Along the lateral stripes the 
interspaces may occasionally be red. The stripes may be yellowish, 
greenish or bluish, and the laterals when greenish or bluish fre- 
quently blend with the first row. The dorsal stripe scmietimes 
wanting. The ventral surface usually pale and free from promi- 
nent markings, except for a black spot on each end of the ventrals. 

Habita and Habitat: Buthven (1908, 177-179) has summarized 
the habits of this species as follows: "The experience of the writer 
indicates that it is quite generally distributed in the Eastern forest 
region, for while it is found most commonly in the vicinity of 
water, it is not uncommon in Ihe clearings, woods, and thickets on 
the neighboring hills, 

"The food consists principally of frogs, toads, salamanders, earth- 
worms, and various insects. Whether or not it. feeds to any great 
extent ui>on tadjwK's and 6»h is undetermined. Garman (1892. 
2fi8) states that they eat these animals, and I have observed thena to 
"capture flsh in captivity, but since in the wild state they are not 
particularly aquatic, the truth of the matter is probably that tbey 
capture these forms when they encounter tliem in small pools, but 
that this is comparatively seldom. The number and kinds of insects 
eaten is also a questionable point. It is true that many species are 
found in the stomachs examined, but, as Surface (1906, 149) says, 
many of these are 'taken inside of the toads and other batrachians 
whkli the garter-snake had eaten.' However, both adults and young 
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are very fond of earthworms. As other garter-Bnakes, 8irtalis ap- 
parently does not refuse dead food. Mr. N. A. Wood, of the Uni- 
versity of Michigan, reported to the writer, on May 18, 1907, that 
he saw a specimen of this species swallowing a yellow warbler, 
which he had observed lying dead in the same place on the preced- 
ing day. In tbe latter part of October, 1907, the wTiter discovered 
an individual at Portage Lake, Washtenaw County, Michigan, 
busily engaged in an attempt to swallow the dried remains of a 
large green frog (Biana clamitans). 

"The breeding habits have been commented npon several times, 
but are as yet only incompletely known. In southern Michigan 
copulation takes place in April, and at this time it is reported on 
good authority that these snakes often collect in gronps, probably 
owing to the procreative impulse. I have not witnessed this nor 
can I find any observations on the act of copulation. The latter I 
have Been but once, and then but imperfectly. It took place on 
April 21, 1906, between two specimens in captivity. The male in 
this case lay at full length beside the female, and evidently at- 
tempted to excite her by gently rubbing her neck with his snout. 
He finally thi-ew a fold of his tail across hers, and turning his ven- 
tral surface against her side began spasmodic contractions of the 
abdominal muscles, which were continued from twenty to thirty 
minutes. Unfortunately the snakes were then disturbed and tbe 
observations ceased. They indicate, however, that there may be 
KOine interesting courtship reactions to be observed in these snakes. 

"The period of parturition extends from the latter part of July 
to about the middle of September. Both of these dates are only 
approximate, as definite observations are wanting. The number of 
young is very variable, the average range in number being prob- 
ably about 1030, while as many as 78 have been recorded in a 
single brood, which is not at all an unusual number, since parietalis 
may have, according to our observations, as many as 73. After 
birth the young remain for a short time about the mother, but 
this time is probably limited to a few hours at most. In captivity 
there is little tendency discernable to stay near the mother, and al- 
though we have several times seen a mother and her brood in a 
wild state, in every ease noted, when the mother became alarmed, 
or for some other reason mo\ed away, the ;*oung scattered in all 
directions, and it is improbable that they ever came together again. 
The quickness and completeness with which the little snakes dis- 
appear when alarmed may partly explain the fable that this snake 
swallows its young. 
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■ "Ditmarn (1907, 235-236) gives the foUtfft'ing intereeting acconnl 
of the hibernating habits : 

•The favorite aituationa in which to paRS the cold months are in 
soft Boil OB a slope that faces the sontb. Here the reptiles burrow 
down a yard or more. Rocky situations are often selected, and 
among the clefts and fissures, one opening into another, the snakes 
are enabled to retire to a considerable depth from the Burface. 

'It is in the fall that these snakes congregate in large numbers on 
ground that is suitable for the winter's sleep. Here they sun tfaem- 
selves during the middle of the day, retiring into clefts and bnrron"8 
during chilly autumn ni^ts. As the nights become colder, thrir 
basking periods during the day are shortened, and finally, after 
tbe first severe frost, they remain below the ground for the winter. 
Instinct seemingly attracts them to these places of hibernation, for 
such spots are usually poor feeding grounds and have been devoid 
of snakes during the summer mmiths. In spring, the breeding time, 
the reptiles remain in numbers until tbe weather has become well 
settled and the danger of needing good shelter from the cold spells 
has passed. Then they scatter into the ravines, the thickets, along 
streams and brooks, until the scene that has abounded with sinaons. 
crawling life is deserted.' 

"This account hannonizee very well with the writer's qbeerva- 
tions in southern Michigan. In the latter r^ion they are toand 
in the autumn on sunny hillsides in the immediate neighborhood 
of holes, into '«'hich they hasten when alanned, but that they dig 
these holes themselves yet remains to be proven, nor after the be- 
ginning of the period of hibernation do they necessarily 'remain 
below the ground for the winter,' for if periods of marked mode«i- 
tion in the temperature occur they will come but in December, 
January, or February. Thus, on January 22, 1906, which was a 
warm day (60° F.) in a period of verj- moderate temperature, a 
collector for the University of Michigan ?t[useum reported seeing 
a large garter-snake near Grass I^ake, ^Va8htenaw County, Michi- 
gan, which was undoubtedly this species." 

Range: The species has beeii reported from: Michigan (Sager. 
1839, 302; Miles, 1861, 233), Ann Arbor {Smith, 1879, 6), Hudson 
and Manitou Beach, Lenawee County (Kirsch, 1895, 333), Grosee 
Isle and Port Huron {Cope, 1900, 1073), Eaton County {Clark. 
1902, 194), Porcupine Mountains, Ontonagon County (Ruthven, 
1904, 189, 191), Ann Arbor, Olivet, and Antrim, Barrj', Kalamazoo. 
Kent, Mackinac, Montcalm, Ottawa and A'an Buren Counties 
(Clark, 1905, 109), Bessemer, Gogebic County, Isle Royale, Kewee- 



naw County, Limestone Mountain, Baraga County, Marquette, 
Marqnette County, Porcupine Mountains, Ontonagon County 
(Bathven, 1906, 111-112), Washtenaw County, Kent County, Groese 
Isle, Wayne County, Livingston County, Eaton County, Oakland 



County, Oceana County, Crawford County, loeco County, Gratiot 
County, Isle Eoyale, LaliC Superior, Ontonagon County, Gogebic 
County, Houghton County, Baraga County, Marquette County 
(Ruthven, 1908, 181), Walnut Lake, Oakland County (Hankinson, 
1908, 236), sand region of Huron County {Euthven. 1911a. 268), 
Doaglas Lake, Cheboygan Countv fRuthveo, 1911, 115), and Cass , 
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County (Thompson, 1911, 6). Specimens from the following locali- 
ties have been examined: Alma, Gratiot Conn^, Wasbtenav 
County, Au Sable Eiver, Crawford County, south branch of An 
Sable Biver, Iosco County, Bessemer, Gogebic County, Walnnt 
Lake, Fontiac and Birmingham, Oakland County, Brighton, Iosco, 
Livingston County, Denton, Wayne County, Isle Eoyale, Keweenaw 
County, Ijmestone Mountain, Baraga County, Marquette, Mar- 
quette County, Porcupine Mountains, Ontonagon County, Shelby. 
Oceana County, Winona, Houghton County, Eaton County, Kent 
County, Grosse Isle, Wayne County, Douglas La^e, Cheboygan 
County, Brown Lake, Dickinson County, Charity Island, Saginaw 
Bay, sand region from Sand Point to Port Austin, Huron County, 
Caes County, Osceola County, and Dr. A. S. Pearse observed speci- 
mens in St, Joseph County in the spring of 1909. 

SISTBUBUS CATENATUS <BaflneBqne). 

RAITTLESNAKE, MASSAUQEB. 

(PI. XI b.) 
Crotahis tergimirmSf Sager, 1S39, 302. 
Caudisona tergimtna, Gibbs, 1900, 12-13. 
fiistrurus catemtm, Clark, 1902, 194, 1905, 110. Stejneger, 1893, 

413. Buthven, 1911a, 270-271. Thompson, 1911, 107. 
Sistrurui catenatus catenatus, Notestein, 1905, 120. Cope, 1900. 

1146-1149. 
Crotalophorus tergeminus, Baird and Girard, 1853, 14-15. Smith. 

1879, 6. . 
Crotalophorus kirtlandi, Holbrook, 1842, III, 32. 
Crotalophorus tergemimis kirtlaiuli, Smith, 1879, 6, Miles, 1861. 

233. 

Description: A short thick-bodied snake attaining a length of 
two and one-half or three feet. Head broad and decidedly triangu- 
lar in shape, being much swollen through the back part, and termi- 
nating in a blunt suout. Generally a slight concavity in the frontal 
region. Cephalic plates normal in arraugoment, but parietal 
plates small, which together with the broad head and a rather well 
defined canthus rostralis makes the area covered by the cephalic 
plates broadly oval in outline. Sides of head high and without or 
with only a slight concavity in the loreal region. Eye small, situ- 
ated high up on head, with an elliptical pupil, and over-hung by the 
supraoculars. A deep pit in the loreal r^on. Temporal region 
occupied by four or five rows of smooth scales. Tail terminating 
in a rattle. 
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Dorsal scale rows usually 25-23-21-19, frequently 23-21-(19). 
Supralabials 11-13 in number, separated from the orbit by a row 
of small Bcales that is continuous with the postocniars; infrala- 
bials usually about 11 to 14. Two preoculars, elongated anteriorly, 
the upper meeting the posterior nasal scute. Loreal small and 
trapezoidal in form, Ventrals 134147 ; subcaudals 22-30, undivided. 
Anal plate single. 

Ground color above grayish or ash, relieved by several series of 
deep brown blotches that form cross bands on the tail. Spots of 
the dorsal series large, and transversely and irregularly oblong in 
form. Below and alternating with the vertebral row a row of 
small rounded spots, and below these a series of large blotches 
transversely oblong and extending to the second row of scales, and 
alternating with these another series of small spots on the first 
and second scale rows. Spots of all of the series, with the excep- 
tion of the row of small rounded blotches exterior to the vertebral 
series, margined with an inner black and an outer pale yellow line. 
Dorsal blotches occasionally divided or fused with the upper row 
of lateral spots. A pair of elongated spots similar to the other 
dorsal spots in color extend from the cephalic plates to the neck, 
and another on either side extends backward from the orbit. In- 
ferior yellow margin of tbe latter well developed between the eye 
and the angle of the mouth forming a narrow yellow band. Two 
diverging yellow lines from the pit to the lip. Head dark brown, 
as the dorsal blotches, but with a light brownish band bet\^'een the 
eyes and occasionally light marks on the posterior bead plates. 
Color underneath black irregularly broken up with pale yellow. 

Saiits and BaMtat: The rattle snake, or massauger, as it is 
generally known, is the only poisonous snake in Michigan ; a state- 
ment which when generally known should stop the wholesale de 
struction of the harmless snakes practiced by most persons who 
come in contact with them. Needless to say this snake should be 
avoided as it is distinctly venomous, but on the otber hand most of 
the current stories about it must be discredited for it is doubtful 
if its bite is sufficiently noxious to kill a healthy adult. It is a 
sluggish snake, slow to bite, and usually gives warning with its 
rattle before striking. It is thus little to be feared. 

It prefers the vicinity of swamps, although not aquatic in its 
habits, and is becoming yearly more rare in this region. Its ex- 
tinction is probably due to several causes chief of which is the 
draining of swamps and the killing of great numbers by farmers. 
An excellent general account of the habits of the species is given 
by Hay (1887). CoO'^lc 
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A'ery few obsen'ations have been made on the food habits of this 
soake Taylor (1892, 357) writes on the subject as follows: "The 
coDteots of the stomachs of this species shows that its food is al- 
nioHt wholly made up of mice and animals of that class. Aside from 
well known vmomous qualities this snake has no bad habits and is 
decidedly useful. It is said that rata and mice will very soon dis- 
appear when the presence of this reptile is known. In at least one 
instance we have known this statement to be true. It was noticed 
that rats which a few days previous had been extremely nnmeroaK 
in a certain cellar had wholly disappeared. Within a few A&yt 
more the mystery was solved by finding a huge rattler in the dow- 
wrty. These facts fully account for tlie frequent finding of rattlers 
around old cellars, buildings, etc., where they go to hunt for their 
choice food." Ditmars (1907, 438) states that his captive specimeiiE 
"would take young birds, mice and frogs, and, like the copperhead 
snake, dififerent kinds of food according to the seasons, a trait prob- 
ably develoi>ed by necessity while in the wild state." 

Our observations on (he food habits of the species differ from 
those of Taylor in that frogs form the bulk of the stomach contents 
in the Sfiecimens we have examined. We have also found in two 
instances snakes (one a rattlesnake) in stomachs examined, and iD 
one case it was evident that the snake eaten had been dead for a 
considerable time before it was eaten (Ruthven, Idlla, 270). 

The young are brought into the world alive, i. e., the ^gs are not 
laid. There are, according to Hay, usually about six young in a 
brood, and they are about six inches long. 

Many erroneous opinions are- current concerning this snake. 
Among these are that the number of rattles indicates the age of an 
individual, one rattle being added each year. The researches on 
the growth of the rattle all agree that each ring represents the 
epidermis sbed from the enlarged portion of the tail, in a manner 
analogous to the general sheddiug of the skin, the new ring being 
added at the base each time, thus pushing the string outffard. 
There is some disagreement among observers as to whether or not 
the two processes always take place at the same time, but the fwt 
is well established that the shedding of the epidermis from the 
terminal enlargement of the tail and the consequent formation of 
rattles, like the general shedding of the epidermis, takes place everj 
few (two-five) months, so that several rattles are usually added 
each year. The reason that so few rings are generally present at 
one time is that the terminal ones are easily and frequently lost. 
The number of buttons even on the largest individuals is nirelv 



more than eight or nine, and the long strings ocoasionallj exhibited 
as curiosities are in most instances formed by the Joining together 
of several strings. 
Another popular fallacy regarding these snakes is that the ^• 



traction of the fangs renders them harmless. It is true that it does 
so for a time, but, as is ■well known to scientists, new fangs soon 
replace the old ones when the latter are broken off or shed. This 
is iu fact a wise provision of nature, since the long fangs are occa- 
sionally broken off by the struggles of the prey. 
The writer will not take space to describe further the character- 

000*^ I C 
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istics of this snake. A most excellent account may be found in 
Stejneger'B "The Poisonous Snakes of North America" (1893. 
413). 

Ran^e: The species has been reported from: Michigan (Sager. 
1839, 302; Holbrook, 1842, III, 32; Miles, 1861, 233; Stejneger. 1893. 
413, GroBse Isle {Baird and Girard, 1853, U, 15), Ann Arbor 
(Smith, 1879, 6), New Buffalo, Berrien County (Cope, 1900, 1149), 
liaton County (Clark, 1902, 194), Beuzonia to An Sable River 
(Clark, 1905, 110), Cass County (Thompson, 1911, 107), and Huron 
County (Rnthven, 1911a, 270-271). We have seen specimenR from 
Alma, Gratiot County, Au Sable River, Oscoda County. Pontiac. 
Oakland County, various localities in Washtenaw County, Charity 
Island, Saginaw Bay, Cass County, Stony Island, North Island ami 
Sand Point, Huron County. 

ORDER TESTUDINATA. (TLRTLES). 

As indicated by the key (p. 77) the members of this order are 
quadrupedal, cuirassed forms with a rounded or longitudinal anal 
opening. The shell in our species is, with the single exception of 
the soft-shelled turtle, covei-ed with large dermal plates. Sieben- 
rock (1909) divides the order into four superfamilies only two of 
which have representatives in Michigan. It is sufficient for our 
purpofies to diagnose the genera and species. 

Key to the Genera and Species of Michigan Turtles. 

a'. Carapace covered by leathery skin, and without homy epider 

mal plates Platypcltis spinifera. p, 129. 

a'. Carapace rigid and covered with horny epidermal plates. 

b'. Plastron narrow, not nearly filling the opening of the cara- 
pace. 
c^ Bridge long and narrow. Tail long and furnished 
above with a median row of lai^e homy tubercles. 
Marginal scutes 25. . . .Chehjdra serpentina, p. 133. 
C-. Bridge short and rather wide. Tail in males nitli a 
terminal nail, and without a median dorsal row of 

tubercles. Marginal scutes 23 

Eiiiostemon odoratum, p. 137. 

b-. Plastron nearly or quite filling the opening of the cara- 
pace. Marginal plates 25. 
c'. Parts of plastron immovably attached to each other 
and to the carapace, 
d'. Carapace smoothly rounded, i. e., with no median 
dorsal keel. 
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e*. A Bliarp tooth on either side of the notch at 
the symphysis of the upper jaws. Carapace 
without round, bright orauge spots, 
Chrysemys. 
P. Vertebral and costal scutes unicolored 
except for a yellow margin. A rela- 
tively small plastral blotch along the 

median line C. oinerea, p. 141. 

P. Vertebra) and costal scutes marked vith 
irregular pale-yellow lines. A large 
blotch covering most of the plast- 
ron C. iellii, p. 143. 

e*. Ko teeth bounding the notch at the anterior 
end of the upper jaws. Carapace marked 
with numerous, round, bright orange spots. 

Glemmys guttata, p. 147. 

d*. Carapace with a strong median keel 

Oraptemya geogrofhica, p. IBO. 

c°. Plastron with a transverse hinge, and movably at- 
tached to the carapace, 
d'. Upper jaw notched in front. Carapace long and 

depressed Envydoidea hlandingii, p. 153. 

d'. Upper jaw produced downward at the symphysis 
to form a hook. Carapace short and high. , . . 
Terrapene Carolina, p. 155. 

PLATYPELTI« SPINIPERA (LeSueur). 

SOFT-SHELLED TUETLE. 
(Pis, VII, XI a) 

Aapidonectes spinifer, Smith. 1879. 7. Clark, 1902, 193; 1905, 110. 

Miles, 1861, 233. Agassiz, 1857, 404-405. 
Trionyx spiniferua, Thompson, 1911, 107. 

Description: Body broad and very flat. Carapace and plastron 
not coTered with epidermal plates, but by a soft and leathery akin, 
the margins of the carapace bending freely at the edges. Head 
tapering to the snout which is much produced and flexible. Nos- 
trils separated by a septum, and each with a papilla projecting into 
it from the septum. A low obtuse keel aloug the middle of the 
back. A series of spines along the anterior edge of the carapace, 
in the adults; the entire upi>er surface of the carapace covered 
with small tubercles. Feet broad and fully webbed. 

^' ■ Coot^lc 
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Color of carapaoe olive or light brown, the margin yellow*. Xe« 
tbe margin iB a narrow, broken line of black. In joung specimen 
there are on the carapace numerous si)Ots aomewbat darker than 
the ground color and each surrounded bv a broad, black ring. Thwe 
spots become smaller and entirety black toward the margin of the 
carapace, and are obscure in old individuals. Plastron immaculaTe 
white or pale yellow. Limbs olive spotted with black. A pairot 
black lines on the snout, each of which at the base of the latter be- 
come two diverging black lines separated by yellow, and past 
through the eye onto the neck. 

Habits and Habitat: In southern Michigan tbe soft-sbelled tnrtlf 
occurs rather commonly in the rivers and lakes which have a soft 
oinddy bottom. They are not commonly seen, as they seldom leave 
the water, and owing to the fact that the color of the carapaw 
harmonizes well with the color of the bottom. When surpised, tber 
are rapid swimmers and easily elude capture. The larger individ- 
uals should be bundled with core as the lip-like folds of skin com 
sharp-edged mandibles that are capable of inflicting considerable 
injury, 

Newman's {1906, 126 ct seq.) obaen'ations on the habits of the 
soTt-shelled furtle at Ijake Maxinkuckee, Indiana, are the most com 
prehensive that have been made and are largely the basis of thf 
following very brief account. 

They appear early in April (or in the latter part of Marchi, 
from their hibernation, and soon begin to feed actively. In food 
habits it '"is voracious and carnivorous, feeding principally npoo 
crayfish and the larvae of lai^e insecls. From the vantage grounJ 
of a high bank it was possible on still days to observe individuals 
as they captured their prey. They cra^\'l oi* swim along the bottom. 
thrusting their snout under stones and into masses of aquatic vegt 
tation, occasionally snapping up a crayfish or larvae that they ha" 
succeeded in dislodging. They do not tear up their food, but s«al' 
low it whole, using the forefeet to assist in forcing It down. 

"The stomachs of three specimens, opened during tbe latter part 
of June, contained the following: 

1. A large female contained nine medium sized crayfish, onlr 
slightly digested. 

2. A medium sized female contained four crayfish and twenty- 
two dragon-fly larvae. 

3. A large male contained nine dragon-fly larvae and a few plant 
buds, probably taken by accident when snapping up larvae." 

Surface (1908, 123) has recorded tbe following observationa on 
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the food habits: "Unfortunately, only two of the Soft-shelled 
Turtles available for examinatiiHi coDtained food, although a greater 
number were examined and found to be empty. Of these neither 
had eaten any vegetable matter, but both contained Crayfish, 
which are common inhabitants of streams they frequent, and are 
doubtless among the chief elements of their food. In devouring 
Crayfish (or Crawfish), any creature is objectionable from the fact 
that it is one of the most important foods of the carnivorous fishes. 
Haj asserts that 'it feeds on such fishes and reptiles as it can 



"One Soft-shelled Turtle was found to contain fragments of 
beetles so broken as to be beyond recognition, but indicating the 
possibility of these creatures feeding upon insects which may be 
found floating on the water or in damp places frequented by such 
turtles. 

"We take this opportunity to recoi"d the fact that we have found 
the Soft-shelled Turtle feeding upon grains of corn obtained in or 
near the ponds which they inhabit. A specimen examined by us 
in CAio some years ago contained both yellow and red field corn, 
or Indian corn, to the extent of almost as much com as would be 
produced upon two average ears of this plant." 

Mating must take place duriug April or May (Newman) and the 
nesting period extends from about the middle of June to the middle 
of July. Newman states that "The character of the soil seems to 
be immaterial so long as it is near the water's edge. Nests were 
found in clay so hard packed that one could scarcely break it with 
the fingers. One nest nas made in a rock pile, the eggs being 
dropped into crevices between the rocks, and sand packed aroimd 
them. Several nests were made among the smaller roots of a. tree 
growing on the sandy beach, the eggs being deposited between and 
under the roots in a very irregular fashion. The majority of nests, 
however, were found in the soft beach sand over six feet from the 
water." 

The same writer briefly describes the nest building as follows: 
"A. warm sunshiny day. Place: the 'old road' about ten feet from 
the water's edge and concealed from view on one side by tall grass. 
A lai^ female Aspidonectes has just escaped from the grass and 
is commencing to make a nest. No time is lost in selecting a spot. 
She scratches out footholds for the forefeet and begins to excavate 
with the bindfeet, using right and left alternately with a circular 
gouging movement. As the hole becomes deeper it is generally 
necessary for her to give a more nearly perpendicular thrust with 
the hindfeet. vjOOqIc 
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"In lesB than fort? minutes the oest is completed and ^e has 
commenced to lay her eggs, letting the tail down into the narrow 
hole as far aa possible. After depositing several eggs she arranges 
them with the biodfeet and then rakee in some earth previously vet 




up with water from the accessory bladders. The earth, is gwitly 
packed in before any more eggs are laid. The remainder of the 
^gs are deposited and the hole is filled up with earth and tramped 
down qaite firmly with the knuckles of the hind feet, right and 
left feet being used alternately. This treading movemait 
continues for some minutes and seems to be quite thorough. Al- 



though not in an; way distarbed, the tortoise left without attempt- 
ing to cover up the traces of scratching feet, and anyone who is 
famitiar with the appearance of a tortoise nest would have no difB- 
calty in detecting this one. At 12 :25 -she turned and started for 
the water but was captured with a landing net. The nest was ex- 
amined and found to be flask-shaped with a narrow neck only an 
inch and a half in diameter. The depth of the nest was a trifle 
over sii inches and the dkimeter at the bottom about three inches, 
Tfae nest contained eighti;i^n rather lai^e spherical eggs of a deli- 
cate pink color and with a very thin brittle shell." 

After the breeding season is over they spend their time in the 
water, and as the cold weather comes on, bury themselves in the 
mud and sand of the bottom where they remain until the folldw- 
ing spring. 

The soft shelled turtle is highly valued as food, the flesh being 
delicate and of excellent flavor. Individuals attain a lat^e size, 
and are rather readily shot or caught with a hook and line. 

Range: The species has been reported from: Michigan (Agassiz, 
1857, 404-405) ; "Southern half of the Lower Peninsula. It is 
frequently met with as far north as Genesee County, and in the 
streams of the eastern as well as the western slope of the state" 
(Miles, 1861, p. 233), Ann Arbor (Smith, 1879, p. 7), Eaton 
County (Clark, 1902, p. 193); Ann Arbor, Brookfleld, Oliveti and 
Allegan, Kalamazoo, Montcalm and Van Buren Counties (Clark, 
1905, p. 110), and Cass County (Thompson, 1911, 107). The writer 
has seen specimens from : Ann Arbor and Portage Lake, Washtenaw 
Connty, White Pigeon, St. Joseph County, Cass County, Kalama- 
zoo County and Allegan County. 

CUELYDRA SERPENTINA (Linnaeus). 

SNAPPING TDRTLB. 
(PI. VI,) 

Chelydra serpentina, Sager, 1839, 301. Smith, 1879, 7. Olark, 
1902, 193; 1905, 110. Kitsch, 1895, 333. Miles, 1861, 232. 
Hankinson, 1908, 236. Thompson, 1911. 107. Ruthven, 
1911a, 271. 

Description: Carapace rigid, covered with horny plates, broadly 
oval in outline, rather depressed and serrated behind. There are 
three moderate keels on the carapace, one median and two lateral, 
very prominent in the young, less so in old individuals, the keels 
tuberculated, the tubercles with radiating edges. Plastron small. 



,lc 
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leaving most of the body exposed, bridge narrow. Tail long and 
tapering. Under sarface covered with lai^ scales, the upper snr- 
face furnished with a row of lai^ homy tubercles; other smaller 
tubercles on the upper surface of the tail. Head large and flat- 
tened above, and with rather conspicuous bony ridges ; snout rather 
pointed; both jaws terminating in a hook. Lat^, transverse, 
sharp-edged scales on the anterior part of the fore 1^. Skin 
wrinkled and covered with prominent wartB. 

The color of the carapace may be very dark olive, brown or black. 
Upper parts of head, neck, limbe and tail brown or black, the tips 
of the warts and various lines on the head frequently yellow or 
brown. Plastron and under surface generally mostly dull yellow. 

Habits and Habitat: This is the largest turtle native to Michi- 
gan. True (1893, 153) gives the maximum weight as twenty or 
thirty pounds. It is extremely pugnacious in disposition, and osee 
its sharp and powerful jaws upon slight provocation. Lai^ indi- 
viduals are to be handled carefully, as their powerful, keeo-edged 
jaws are capable of inflicting a severe injury. 

Snapping turtles prefer the quiet water habitats, such as lakes, 
ponds and the pools of sluggish streams. They frequently lie 
partly embedded in the mud of the bottom, snapping at their prey 
as it comes within reach; iu this habitat they are rendered more 
Inconspicuous by the mat of algae that often grows on the shell. 
According to Xewman (1906, 150), they may also stalk their prey. 
They are carnivorous, and, according to Garman (1893, 245). 
"their food consists of all manner of small animals, such m 
fishes, frogs, reptiles, and young water birds." Hay (1892a, 558) 
states that "a large specimen that I disiseeted had in its intestine 
the feathers and partially digested bones of a full grown robin. 
The wing and tail feathers filled up the intestine. Its excrement 
contained the remains of a crayfish." 

Numerous other authors mention the food of this turtle but the 
observations of Surface, who has published the following table, 
are the most exact. 
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FOOD CHART OF SNAFFI 
(Number w 



Alpae (low wttler planls> 

;^«ed8, un^lclermlned . 

Leaves, undetermined 

Apple seeds 

Skunk Cabbage (Symplocarpai fotlida) 



Animal Matter 

Molluacs (SnalU and Slugs) . . 

Snails (Hrfir) 

Pond Snails 



ustacea, Cambarus sp. (i 



Corisidae, Con 



.p. (Water Biigs).. 

« (Stink Btigs) 

Diptera (Flies) - 

Stratiotnyiid (Fly) larva 

Colfoptcra (Beetles) 

I'naelermtned 

Water Beetle larva 

Hydrophiltdae, Water ScaveOBeis 

7>ytiacidae, Diving beetles. . 



!. Whirl iglg Beetles. . 



Oyrii 

Undelermlned species (Fish) 
Piacwi (fishes) , 

Undetermined Hah 

raloslotnidae (Suckera). . 
Batrachia (Frogs, etc.), Kan 

Ophidia (»er|)ents) . ... 



•From SurTact (10O8. 128-1260 



Captive specimens will feed upon pieces of meat <ir the bodies of 
innmiunls and birds. Tbey grasp tlie food, ]nill it under the water, 
and swallow it, or, if too large, tear it to pieces by seizing it 
firmly in the month and clawing it with the forefeet. 

On land a snapping turtle is a curious sight, as it walks with the 
body well elevated on the legs. If brought to bay at this time they 
do not retire into their shells, but, raising themselves still higher 
on their limbs, open their jaws and lunge forward at the offender 
with a force that often destroys their equilibrium and causes them 
to fall forward. 

Newman (1906, 150-151) records the following notes on the 
breeding habits: "Only in one instance have I observed the female 
Chelydra during the nesting process. On this occasion the nest 
was more than half completed when I first caught sight of her. 
Altfaongh she stopped work and showed signs of preparing for a 
retreat, she concluded the fllling-in process in a somewhat slov 
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maiiDer and theo retreated. The filliDg-in process was the same 
as that obeened for Graptemys and Aspidonectes. 

"The nest was in gravelly sand on the side of a railway embant 
meiit, separating the lake from a swamp. An examinatioD of tbe 




nest revealed a broad funnel shaped depression, about a foot in 
diameter, at the apex of which a tunnel, about four inches in 
diameter, led diagonally into a wider expansion of irregular shap« 
and about a foot beneath the general ground surface. The tunnel 
was otetructed by a stout stick and was consequently turned some- 
what to one side. In the expansion and conimunicating tunnel 



REPTILES. 137 

were thirty-three eggs scattered irre^Iarly iu a double layer. On 
the whole it was a decidedly untidy and primitive sort of nest. 

"At about the same time of the month (June 15) several half- 
finished nests were found in the same railway embankment and all 
had the same general characteristics as the one described. I am 
told by the engineers on the railroad that the females are often 
seen at work and that they leave precipitately on the approach of 
the early train. 

"The eggs are spherical with one hemisphere white and the other 
pinkish. The shell is very tough, so that the eggs, if thrown on 
hard ground, will rebound several inches without breaking. The 
eg^ laid on Jnne fifteenth hatched during the last week in 
August." 

The flesh of the snapping turtle is usually esteemed as food by 
the people in localities where the species is found. True (1893, 
154) states that "The snapping turtle is regularly seen in spring in 
the markets of Washington, dressed for cooking, that is, having the 
under part of the shell and the entrails removed." The eggs are 
also often eaten. 

Range: The species has been reported from: Michigan {Sager, 
1839. 301; Miles, 1861, 232), Ann Arbor (Smith, 1879, 7), Hudson 
and St. Joseph Eiver (Kirsch, 1W(5. .!;«), Eaton County (Clark, 
1902, 193), Ann Arbor, Olivet, and Barry, Kalamazoo, Kent, Mont- 
calm, Ottawa, St. Joseph and Van Buren Coimties (Clark, 1905, 
110) , Walnut Lake, Oakland County ( Hauklnson, 1908, 236) , Huron 
Pouuty (Buthven, 1911a, 271), and Cass County (Thompson, 1911, 
107), 

Specimens have been examined from Washtenaw County, 
Oakland County, Brown Lake and the falls of the Sturgeon, Dick- 
inson County, Alma, Gratiot County, Charity Islands, Saginaw 
Bay, Cass County, in Turtle Bay (Sand Point) and in lower part 
of Pigeon River in Huron County, and Kalamazoo County. 

KIN08TEBN0N ODORATUM (Daadln). 

MUSK TURTLE. 
(PI. VII.) 

Emt/s penmylvanica, Sager, 1859, 301. 

Aromochely» odoratus, Smith, 1879, 7. Clark, 1902, 193, 1905, 110. 

Miles, 1861, 232. Hankinson, 1908, 236, Thompson, 1911, 

107. 

Description: Carapace rigid, covered with horny plates, rather i 



138 HERPETOLOGY OF MICHIGAN. 

narrowly oval in outline, and considerably arched. Young speci- 
mens bave a proniioent keet, but this becomes oSscure with age. 
PtaetroD very narrow and short, not nearly filling the opening of 
the carapace, rounded anteriorly, emarginate posteriorly, the 
anterior part slightly movable mi a transverse hinge between 
the pectoral and abdominal scutes. All of the plastral scutes in 
the adults separated by areas of skin. Head large ; snout tapering 
and conical. Skin soft and everywhere provided with fleshy 
papillae, those on the neck in rows, and two to four elongated ones 
on the chin and two on the anterior part of the throat. Several 
long curved scales on the anterior side of the foreleg near the foot, 
and several on the heel. 

The color of the carapace in young specimens is dull olive or 
brown ; in old specimens it is blackish brown. The plastron varies 
from dark yellow to brownish black. Skin dark greenish olive to 
dark olive brown, marbled with light olive or yellowish olive. Two 
yellowish lines extend backward from tbe snout, one passing below 
and the other above the eye and ear. 

Hapits and Habitat: The musk turtle is quite aquatic in habits, 
being found most commouly on the bottom in ponds and lakes. 
The carapace is very often covered with a thick growth of algae, 
so that it is difficult to detect when lying in a patch of aquatic 
vegetation. 

Hay (1892a, 562) states that "They lay their eggs on shores in 
holes that they have dug in the sand with their hind feet. The 
^^s are from three to five in number, of an elongated elliptical 
shape, a little more than an inch long, and have a hard, smooth 
shell." Newman (1906, 147-148} records the following notes on the 
breeding habits: "On only one occasion did I have the good fortune 
to observe Aromocbelys in the process of nesting. When 1 first en- 
countered the little tortoise she was digging in some soft soil, using 
all four feet and her snout. On my approach she abandoned her 
work and wandered aboat for fully aji hour trying different places. 
Finally she selected for nesting a decayed stump that had rotted 
down level with the ground. She dug with fore-feet and hind-feet 
a shallow hole about two inches wide and of about the same depth, 
and deposited two eggs therein. After covering these ^gs with the 
excavated debris, she went her way. The form and wori^manship 
of this little neat were of an inferior order as cwnpared with those 
of other species of tortoise I have observed. 

"Specimens were captni-ed on land with eggs in the oviducts, 
ready to be laid, on the following dates: June 11, 16, 30, 22, 23. 



and 25. In no case did I find more than three «ggs in the oviducts. 
These were elliptical in form and nearly as large as the eggs of 
Chrjsemys. The shell is hard and of a china-like consistency, 
brittle bnt capable of withstanding considerable pressure." 




The same writer (1906, 146-147) records the following notes on 
the food habits: "I have caught them at dusk, crawling about in 
the grass and have seen them catching and eating slugs" {p. 147) ; 
"They are the scavengers of the lake, feeding on all sorts of ma- 
terial, from dead molluscs to kitchen refuse. They refuse nothing 
that could be construed as edible. If food is placed in Hie midst P^ooqIc 
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a group, they flght over it like so many puppies over a rag, pulling 
and jerking to the best of their ability." "Their appetite is in- 
satiable and indiscriminate. On one occasion I put a living rat 
in an aquarinm containing several musk tortoises. Almost imme- 
diately three of them seized it by the feet and pulled it under, thus 
drowning it. Before it had ceased to struggle they proceeded to 
disembowl it and succeeded in making a fairly good skeleton of it 
in a few hours" (p. 147). 

Surface (1908, 138) has tabulated the food found in the Btomaclis 
of a number of specimens as follows: 
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When captured the musk turtles emit a strong odor (not especi- 
ally disagreeable) , open their jaws widely, and hiss, but they seldom 
bite and then with little effect. 

Range: The species has been reported fr<Mn: Michigan (Sager. 
1839, 301; Miles, 1861, 232; Smith, 1879, 7), Eaton County (Clart, 
1902, 193), .-\nn Arbor, Olivet, and Barry, Kalamazoo, Montcalm 
and Van Buren Counties (Clark, 1905, 110), Cass County (Thomp- 
son, 1911, 107), and Walnut Lake, Oakland County (Hankinson. 
1008, 236). The writer has seen specimens from the folloffing 
localities: Washtenaw County, Walnut Lake, Oakland Connty. Cm 
County, and Miss Crystal Thompson saw one in the Kalsiuiaztw 
Biver, Calhoun County, in September, 1911. 
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CUBTSBHYS CINEREA (Bonnaterre) . 

■WESTERN PAINTED TURTLE. 
{Pi. VII.) 

Emys picta, Sager, 1839, 301. 

Chrysemya marginata, Agaefiiz, 1857, i39. Smith, 1879, 7. Clark, 

1902, 193; 1905, 110. Uiles, 1861, 233. Hankinson, 1908, 

236-237. 
Chryaemys cinerea, Ruthven, 1911, 115; 1911a, 271, Thompson, 

1911, 107. 

Description: Carapace rigid, covered with horny plates, broad 
and depressed, flaring considerably posteriorly, and without trace 
of keel. Plastron broad and flat, immorably attached to the cara- 
pace and not hinged. Head moderate in size; upper jaw with a 
distinct notch in front, and a sharp tooth on either side of the 
notch. 

Carapace dark olive, brown or black. The scutes narrowly mar- 
gined with dull yellow. Marginal plates prominently marked with 
red as follows: on the upper surface narrow cresentric bands often 
Burronnding (especially anteriorly) a wider vertical band that is 
median in position and an extension of a similarly situated band 
on the lower surface. The last named band is the principal mark 
on the lower surface and is there surrounded, on the inner end 
and on the sides, by the black ground color. There may be other 
light marks on the lower surface, but these are rarely prominent; 
the most conspicuous and perhaps frequent one is a spot or short 
band in the black areas between the central bands. (Cf. description 
of C. belUi.) Plastron yellowish with a large central patch of 
dusky, which is, however, never as large as in C. ielUi (Pigs. 50- 
51). Head black striped with yellow; neck and limbs striped with 
red. 

Hahits and Habitat: This is the common turtle of southern 
Michigan. It may be seen along most of the streams or about the 
borders of ponds and lakes. If the habitat is approached cauti- 
ously they may be seen basking on logs, muskrat houses, etc., but 
they are easily alarmed, and quickly scramble off into the water 
and bury themselTes in the mud and vegetation of the bottom. If 
undisturbed they soon come to the surface again and thrust their 
pointed black snouts out of the water. 

Hay (1892a, 572) states that the food "probably consists of in- 
sects, tadpoles and other feeble small animals." Newman (1906, 
144) writes that he has observed individuals "feeding on dead flsh. 
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dead clams, decaying tortoises, worms, meat, and aqnatic infects. 
They even capture the soft and defenseless young of Agpidonei-ki 
[PJatypeltis]." The same writer describes the ^g-laying as fol- 
lows: "The method of neet-makiog is essentially like that de- 




scribed for Grapteuiys, but the flask-like enlargement is mach Ifss 
Iii-onounced. This may be due to the smaller number of e^ lai'^ 
and the consequent economy of space. The nesting season iBfihoat 
the same as for Graptemys and the choice of nesting places aboar 
the same. They lay only four to eight eggs that are strikingly lil^ 
those of Graptemys in color, sbape and character of ehelh In a^ 
however, they are somewhat smaller. ooolc 



REPTILES. 143 

"Like Graptemys, the broods are sometimeB belated in hatching, 
so that a forced hibernation of embryos results. Many just-hatched 
jonng ■were found during the months of May and June." 

Range: The species has been reported from: Michigan (Sager, 
1839, 301; Agassiz, 1857, 439; Miles, 1861, 233), Ann Arbor {Smith, 
1879, 7), Eaton County (Ciarli, 1902, 193), Porcupine Mountains, 
Ontonagon County (Ruthven, 1904, 191), Ann Arbor, Marquette, 
Olivet, Porcupine Mountains (Clark, 1905, 110), Stony and North 
liilflDds and Sand Point, Pigeon Kiver, Rush Lake, Huron County 
(Ruthven, 1911a, 271), Marquette, Porcupine Mountains, Ontonagon 
County (Ruthven, 190fi, 112), Douglas Lake, Cheboygan County 
(Ruthven, 1911, 115), Case County (Thompson, 1911, 107), Walnut 
Lake, Oakland County (Hankinson, 1908, 236-237). The northern 
peninsula records probably all refer to C. bellii and are not re- 
corded on the map. The writer has seen specimens from Washtenaw 
Oceana County, St. Joseph County, Monroe and Douglas Lakes, 
Cheboygan Couuty, Cass County, Alma, Gratiot County, Stony and 
North Islands, Sand I'oint, Pigeon River at Caseville, and Bush 
Lake. Huron County, Allegan County, Kalamazoo County, Calhoun 
County, and Mr, N. A. Wood observed specimens on Charity Island 
in 1910. 

CHRYSEMYS BELLII Gray. 

bell's turtle, 

Ckrysemys lellii. Ruthven, 1909, 117. 
Chryseinyg marfjinata hellii, Ruthven, 1910, 59. 
Chrysemys inargiimta, Ruthven, 1904a, 191; 1906, 34-112. 

Description: Structural characters as in C. cinerea from which 
it differs in attaining a somewhat lai^r size (large individuals 
reaching a length of six to eight inches as compared with five to 
six inches in cinerea) and in color markings. The yellow borders 
to the dorsal shields are generally narrow or wanting but are 
occasionally 'as wide as in cinerea. Costal and vertebral scutes 
marked anth faint, irregular light lines. The prominent markings 
on the marginals are : above : a median and two lateral pale vertical 
bands, the median continued on the lower surface and there ex- 
tended on the outer and inner margins to restrict the intervening 
black area to a spot with a pale center. These markings may be 
yellow or red. The dusky markings on the plastron always form a 
much lai^er blotch than in C. cinerea (Figs. 50-51). This blotch 
covers a large part of the plastral surface and send out extensions 
along the sutures. 
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Habits and Habitat: The babitB of tbiB species are probablj 
very Bimilar to thoae of G. cinera. It is found in similar habitats. 

Range. C. belUi has be«i found thus far only in the wesien 
part of the Qortliern peninsula. It is a western form that ranges 




westward to Oregon. The Michigan localities are: Porcupine Moan- 
tains, Ontonagon County, Brown Lake, Norway and Iron Mountain, 
Dickinson County (Buthven, 190!), 117; 1910, 59). The Marquette 
record for oinerea (Knthven, 190fi, 113) is probably this form and is 
so indicated on the map. 
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Fig. 50. I'lsBlron ot Clirygciiiv cinerra. 
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CLEUHYS GUTTATA (Schneider). 

SPECKLED TORTOISE. 

(PI. vn.) 

Kmys guttata, Sager, 1839, 301. 
\anemi/s guttatus, Smith, 1879, 7. Miles, 18G1, 233. 
rlemmya guHatm, Clark, 1902. 193; 1905, 110. Tliompson, 1911, 
107. 

description: Carapace riRid, covered witli lioruy plates, oval in 
outline and widest behind the middle. Carapace without a keei. 
riaBtron large, without a transverse hinge, and immovabi.v joined 
to the carapace. Head of moderate size; snont not projecting; 
np(>er jaw notched in front. 

Carapace black or dark reddish brown with one to several round, 
bright orange spots on each scute. The plastron is reddish orange 
jiihI black, the black being limited to large blotches on the ends . 
(if Ihe scntes. The head and the upi>er surface of neck and limbs 
are black (often washed with red) witli orange spots, the undei' 
surfaces orange yellow, the tliroat marbled with darker. 

Hahiis and Habitat: We have no notes on the habits of thin 
turtle in Michigan. Ditmars {1907, 51) has recorded the following 
ihbservations: ''The writer has found many specimens along brooks 
that here and there spread into thick, grassy spots. It is in tins 
water-grass that the turtles delight to hide, after feeding. The 
sj»ecies always feeds under water and, in fact, appeai-s to be unable 
to swallow unless the head is submerged. The food consists largely 
(i( dead flsh and the larvae of aquatic insects. Captive specimens 
will eat the tender leaves of lettuce if these be thrown upon the 
surface of their tank. It therefore appears probahje that they 
ft«d upon various water plants as well, while in a wild condition.'" 
Holhrook's account differs in some resi>ects from the above. He 
fnys (1842, I, S3). "It lives in ponds, brooks and rivers, feeding 
on such animals as it can seize, as tadpoles, young frogs, etc. It 
lakes to the land frequently in seai-ch of food, devonriug earth- 
wiirms, crickets, gi'usshopi>ei's, etc."' Hay (1892a, 577) states that 
it is less aquatic than most of our turtles but "seems t<i delight in 
l)eing in the iieighhorhood of swanqw and sluggish streams, and 
]>i-obably spends the gi'eater part of its time in tiie water," 

The Siune writer also says "Their food is said to c<msist of tad- 
]ioles, young frogs and other weak animals. On land they devour 
eai-thwonus, crickets and grasshopi)ers," Surface (1908, 1(>0-1C7) 
iias sunimarizeil his examination of the stomachs of 27 s])ecimeti;< , 

..follows: I XjOOgle 
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"Their eggs are few in Dumber; never according to Af^ssis, « 
ceeding three or four. Thej are about an inch and a quarter looji 
and tliree-qiiarters in the shorter diameter. The eggs are laid abou 
the 20th of .Time, in a perpendicular hole dug by the nse of thi 
hind legs. After the eggi* are dei>osited the dirt is pushed bad 
over tlie opeuiug so as to conceal it entirely." (Hay, 1892a, 5Ti 
578). 

Range: The species has been reported from: Michigan (Sagef 
1839, 301), Genesee County, Oakland County, Saginaw Bay {Mile* 
1801, 233), Ann Arbor (Smith, 1879, 7), Eaton County (Clark 
1902, 193), Ann .\rbor, Olivet, and Barry, Kaiamazoo and Vai 
Bnren Counties (Clark, 1905, 110). and Oaes County (Thompson 




1911, 107). The specimenB the writer has seen are ft-om tlie follow- 
ing localities: Ann Arbor and Manchester, Washtenaw County; 
OoBS Ooanty. Calhoun County. St. Joseph Countv and Montcalm 
Connty. 
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GRAPTEMYS GKOG BA.PUIC A. (LaSueur). 

MAP TURTLE. 
(PI. \'I.) 

Eiiiys tfcographira. Sager, 1839. Sni. 

GraptemyK ijengraphica . Agassiz, 1837. i'H\, Clark, 1002. 193. 19(ij, 
110. Kmith. 1870. 7. Miles, 1861, 232. 

Description: Carapace rigid, covered with homy platen:, <le- 
pressed aud with a distinct, slightly 1id>erciilated keel ritiuch more 
distinct in the yiiiiiig). Carapat-e feebly serrated behind. Plas 
Iron large, nearly filling the opening of the carapace, imniovabit 
united to it. not hinged, and diwtinctly notclie<l behind. Hnont nnl 
jH'ojecting. Cutting ed^ of u]»|)er jaw Koniewhat simions. 

Color of carapa<'e dark olive, <'overed with a network <»f gi-eenish 
yellow lines (occHsionally nniforinly dai-k brown abovet. Head, 
nock, limbs and tail dark green to black with numerous longitndinnl 
lines of gi-eenish yellow, A trianguliir yellow s|Mit behind each 
eye. Under side of nnirginat plates |)ale gi-eenish or yellowish 
with large blotches consisting of concentric lines of olive and black 
or bi-own. Plastron yellow, with brownish hands (frequently ab- 
sent in old individuals) along the sutui-es of the scutes. 

Habitx mid Habittit: The map turtle is niai-kedly aquatic. !*l 
doni, except during the breeding Heason, tieiug found <in land. In 
woutlieiTj Michigan it occurs both in lakes and rivers, but is murii 
more common in the former, .\ccofding to the observation!' '•! 
<iarnien (18111, 237). Hay (I802u, 57fi). and Xewman (1906. Ufll 
its food consists lu-incipally of molluscs, and very largely of the 
heiivy shelled fonns of the family ViviiMiridae. The young feed on 
the tinner shelled ones. Newman writes as follows: "Two methods 
of feeding jn-evail. The favorite method seems to be to capture 
the mofUisc when the foot and gills are well out of the shell, tu 
bite off the soft parts and leave the hard shell. To do this the 
final closure of the jaws must be quite sudden. If they fail t" 
secure the body of the snail in this way they adopt the crushinp 
method. The hai-d shell is easily oruslicd between the broad flat 
jaws and the broken pieces of shell are picked out with the aid of 
llie claws, \\hen in search of food they prowl about the bottom, 
often nnderneatlt the dense vegetation. The heavy growth of Chara 
or Xitella is tunneled in every direction with the passageways made 
by foraging Graptemys." 

Hay (1892a, 57C) states that "After a number had been kept for 
a few days in a tub there were found in it a lai^ unmber of the 
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operclea of such luulliiacs; and in the iiitestinea «f one were the 
remainR of a crnyfiKli, some fl»h settles, and "what appeared to be 
the cases of some kind of cnddiinvorin. Its broad iniisticatory sur- 
faoes are well fitted fiir cru»bing Uie sheila of mollusrs." In oap- 
tivitj' Ditmars (1907, 44) found that it would eat "chopped fish, 
meat and mealworms, also earthworms and various softbodied 
grubs, dragging all its food into the water and de\oHring it beneath 
the surface." 

A specimen examined by Surface (1908, 141) bad only crawflsh 
remains in the stomach. 

The breeding habits of Indiana specimens have been rather fully 
reported by Newman {1906, 140-142): "Graptemys begins to lay 
very early in June, somewhat earlier than other species observed. 
The females are apt to wander some distance from the water for 
nesting, seeming to prefer soft, plowed soil or clear, dry sand away 
from the beaches. They wander about for hours in search of a 
suitable place for nesting. (;>ne specimen started five nests before 
she was satisfied with the condition of the soil. Two were rejected 
on account of the ]>resenre of stones and one because the sand caved 
in too i-eadily. The other two ap]>eared to me to be suitable in 
every way and I was unable to explain why she abandoned them. 

"If one expects to see the first stages of nest-making it behooves 
him to be astir befoi-e sunrise. Over half of the females found 
nesting were encountered before eight o'clock. They work slowly 
and seem to prefer the quiet hours of the day, probably because 
they are less likely to be disturbed. 

"Apart from the slowness and deliberateness of their movements, 
they work much after the fashion adopted by Asi>idonectes, except 
that Ihey never work the fore-feet so as to secui-e foothold. 

''The nests are of somewhat smaller dimensions and the fiask- 
sbaped expansion is more symmetrically placed, scarcely more 
bulged on one side than the other. Two layers of eggs are de- 
posited in the fiasklike expansion but the last two or three eggs 
are placed in the narrow neck, the uppermost egg being sometimes 
only about t^-o inches from the surface. 

"It is difficult to frighten them away after they have once de- 
cided upon a nesting place. When sui-prised they stop work but 
soon resume it and continue it to the end, even while the observer 
is in plain view. The nest of Graptemys is a finished product, all 
traces of nest-making being obliterated. This is accompli^ed by 
dragging the smooth plastron back and forth across the small area 
that had been , disturbed by nesting. 
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"The eggs are ellipsoidal ib siiape, of a doll white color,' and 
liave a rather soft easily indented shell. The number laid by one 
female at one time varies from eleven to fourteen. 

"The eggp batch, as a rule, iate in August or early in September, 




jLa 



the young burrowing to the surface through the sand. When tbej 
emerge they are covered with sand that adheres for some tui» 
Their instinct directs them unerringly toward the water and thej 
frequKitly have to travel almost incredible distances before reach- 
ing the lake or a tributary stream. On two occasions I have found 
recently batched Graptemys, at a distance of about a quartw of 
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a mile from the water, traveling Btetidily and in an approximately 
correct direction toward the lake. At the observed rate of pro- 
gress they would reach the lake in a1>out tvro days. 

"For srane time I was greatly puzzled by the frequent discover' 
iif newly hatched Graptemys during the months of May and June. 
Fnnner8 in the vicinity frequently plowed op nesta of ^gs that 
nere nearly ready to batch. 

"These facts have been explained by the observation of occasional 
HpecimeoB nesting during the latter part of July. Eggs laid at that 
time would have only about five Or six weeks of steadily warm 
weather, in which to develop, and would be retarded by. the chill- 
ing of the ground in October. Thus the welt advanced embryos 
must pass the winter in a condition of dormancy analogous to that 
observed Id hibernating adults. , 

"Od no occasion have I caught a female nesting whose carapace 
length was less than nineteen centimeters and whose age was less 
than fourteei. years — according to the age record afforded by the 
annual growth ring on the scutes.'' 

Haj (1892a, 576) has found sixteen e^;s in a large female. 

Range: The species has been reported from: Michigan (Sager, 
1839, 301; AgassiK, 1857, 436; Miles, 1861, 232), Ann Arbor (Smith, 
1«79, 7), Eaton County (Clark, 190i, 193), Olivet, and Barry, Kala- 
mazoo, Kent, Montcalm, Ottawa and Van Buren Counties {Clark, 
1905, 110) . The specimens examined are from : Washtenaw 
f'onnty, Brighton. Livingston County, Pawpaw, Van Buren 
<'oimtj, St. Joseph County, Allegan C-onnty, Calhoun County, and 
Kalamazoo County. 

EUYDOIDEA BLANDINGIl (Uolbrook). 

blandinq's turtle. 

(PI. VII.) 

Empg meleagris, Agassiz, 1857, U2. Smith, 1879, 7. Miles, 1861, 

233. 
Emydoidea blandingi, Clark, 1902. 193, 1905, 110. Hankinson, 

1908, 236. Euthven, l911a, 271. 
Emye bUmdingii, Thompson, 1911, 107. 

Description: Carapace rigid, covered with homy plates; elon- 
gated oval in outline, and rather high and convex but not as much 
so as in the box turtle {Terrapetie caroUna). Plastron large, clos- 
ing the opening of the carapace and attached to it by a ligament. 
Plastron divided into two movable lobes, the hinge line between the 
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iibduiuina) oiid pectoral scutes. Hwid bnmd. kdoiU uot projecting 
and the iipi>er jaw notclied in frcnit. The lower jaw with a hnokeil 
tip. 
The ground color of the caraiMice is usually black with numerooB 



i-oUDd or irregularly elongated, pale yellow or light brown spots. 
In old individiitilN the lighter markings may predominate toward 
the margins of the carapace i-estricting the black to small irregu- 
lar blotches. I'lactron pale yellow to light bn)wn, the outer end 
of each scute occupied by a large black or brown blotch. Head and 
net'k black or brown above with numerous small yellowish or olive 
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iipotB; tile muzzle and sides of the head predomniatingl.v olive. 
Chin and throat iumiaculate veilow. I^jrs olive or li{rht brown with 
iiiottlingH of black or daik bi'uwu. 

Habits and Habitat: Little has been recorded im the habits of 
the Btauding turtle. Ditniars (1!)07, 57) writes on the subject as 
follows: "Although fully as agile in tlie water — in swiinniin};, div- 
ing and remaining a considerable time beneath the surface — as 
the typical pond and river tnrtles and terrapin, this s|>e<'ies often 
evinces a desire to wander about on land, and while it wld<)ni ven- 
tures from wet, niai-shy areas, prowls a6out through the under- 
growth in search of tender shoots, Iwrries and insect larvae, a 
character quite in opposition to the feeding habits of the strictly 
aquatic turtles and terrapins, which are unable to feed unless 
under the water. Blanding's Turtle feeds with e<]U3l i-cadinesw 
upon the ground, or under water, f'ajitive siiecimens are \ery fond 
of lettuce; they also feed voraciously upon earthwonus, small 
fishes, tadpoles and young frogs, activel.y pursuing these creatures 
in the water and seizing theui by a sudden dart of the head. Weil 
fattened specimens are unable to employ the hinged plastron to 
hot a slight extent and with such individuals the rear lobe is quite 
useless in covering the hind limbs which bulge from the shell in 
helpless fashion." 

Range: The siwcies has been i*epovted from: Michigan (Agassiz, 
1857, 442; Miles, 18B1, 233), Ann Arbor (Smith, 1S70, 7|. I-kiton 
County (Clark, 1902, 19S), Ann Arbor, Olivet, and Kalamazoo 
and Van Bureu Counties (Clark. I'JOa, 110), Sand Point and Stony 
Island, Huron Counly (Kuthven, liUla, 271), Walnut Lflke, Oak- 
land County (llankinson, li)08. '2M), and Cass County (Tliompstm, 
1911, 107). The writer has se<ni sitecimens from: AVashteuuw 
County, An Sable Kiver, Oscoda County, Briglitoii, Livingston 
County, Walnut Lake, Oakland County, Cass County, Alma, 
Gratiot Connty, Sand Point and-Stony Islaud, Hunm County, and 
Mr. N. A, Wood reports seeing one in the pond on Charity Island. 

TERRAPENE CAROLINA (LiDDfteus). 

BOX TURTLE. 
(PI. VII.) 

Ciftudo clauaa, Sager, 1839, 301. Smith, 1879. 7. 
Visttida tirginca. Agassiz, 1857, 445. 

Ten\tpene Carolina, Clark, 1902, 193; 1905, 110. Thompson, 1911, 
107. 
Description: Carapace rigid and covered with horny plates, 
broadly oval in outline, high, very convex, and solid. Pl*8t^.-,Qn|p 
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large, closing the opening of tbe carapace with which it is united bj 
a ligament. Plastron divided into two movafole lobes, the hing« 
line between the abdominal and pectoral Bcntes. Snout not pro- 
jecting; the upper jaw drawn down in front to form a beak, the 
lower jaw turned upward at the tip. 

The colors of the carapace are yellow and brown or black. The 
nrrangement is very variable and either the lighter or darker colors 
may predominate. The head, neck, limbs and tail are brown, 
spotted with yellow. The plastron is also very variable in colora- 
tion. It may be uniformly brown or black, and the brown or black 
may be spotted with yellow, or the yellow may be the predomina- 
ting color and the brown or black reduced to irr^ular blotches. 

Habits and Habitat: The box turtle differs from other Michigan 
turtles in being strictly terrestial. No notes are available on the 
iiabitats preferred by the species in Michigan, but Ditniars (1907, 
(il) makes the general statement that it is "most abundant in situa- 
tions where open, grassy spots alternate in sparse thickets. The 
food consists largely of vegetable matter and berries, though the 
lan'ae of insects are eaten as well as earthworms and slugs. Dur- 
ing the periods when blackberries ripen many specimens show un- 
mistakable evidence of feasting by their stained mandibles and fore- 
feet." 

Holbrook (1842, I, 34) states that it feeds on "insects, crickets, 
etc., and according to Leconte, on fungous plants, as the Clavaria, 
etc. When in confinement and it can easily be domesticated, it 
eats readily whatever is offered, as bread, potatoes, apples, etc." 
Surface (1908, 175-176) -has examined stomachs of 40 specimens 
and tabulated the results as follows : 
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. < FIoiferleBS Plants) . , 



Undelermined fungi 

BaaidkiiDycetca 

Hushivoms , . , 

Bryophyts. Moss 

B, {Flowering Plants). 



Padatihytttim ptlaiam IMs j Apple) '. '. 

Vihi uAnuea (Grapes) 

Prunut sp. (Cberry) seeds 

Riilnit ap. <BI>ck>ieir)-) 

ftuTusp. (^pple) 

Osmorhiia ap 



•P^M"!i 



SlSis-. 



■ (Cambarut sp.). 
_^._^dB (Milllps''— 
Insects (Iiuecta|) . . 



MyrlapodB (Uilllp«l«a). . 



MilanoBiui temuT-mbnan (Red-legBed (1 

Crylliitse (Ciick»ta) 

OriiUut pmiuiilranicut (Cricket) 

Locustldse (Long Horned Grasshoppeis) . . 

Hemiptera Pentatomldae (Slink Bugs) 

Lepidopten (Uolhs) 

Larvae (CsterpUlars) 

Pupae (Oui^aids) 

Notodontklac — Dalana mfnMra 

Noctiildae, larvae (C^t wanos) 

Dipters (Flies) 

ODleoplem (Beetles, etc.) 

UnoelennlDed beetles 

Larvae of Beetles 

Catabldae (Ground Beetles). 

Undetermined ground beetles 

Carabtu timMut . . 



The eggs are covered b.v a thin shell, and are doi)osited in loose 
Boll. According to Hay (18!):!a, 581), they number fn)m four to 
six and are laid about the latter part of June or after. 

In winter they burrow into the soil to hibernate, and Ditmars 
(1907, C2) recordu mie that was found in January, buried to a 
depth of about two feet. 

Range: The species has been reported from: Michigan (Sager, 
1839, 301; Agassi?,, 1857, 445), Ann Arbor (Smith. 1879. 7), Eaton 
and Montcalm Counties (Clark, 1002, 193), Kan-y. Kalamazoo. 
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MoDtcalm and Vau Bureu Counties (Clark. 1905, 110), and Cass 
County (Tlioriipsciii, 1911, 1071. The wi-itev has examined speoimens 
from Battle Creek, Calliouu County. Jlaii<heKter, AVasbtenaw 
County, and Cass Countv. 
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GLOSSARY. 

Abdominal iitates.' The aiitepeaultiinate pair of large scales on 
the plasti-OD in turtles. {See Fig. 23.) 

Alveolar surface. The mastitatorv surface of the jaws in turtles. 

Anal plate. The large wale just iu front of the anus in snakes. 
(See Fig. 23.) The posterior ylatea on tiie plastron of a turtle. 
(Fig. 25.) 

Azygous scale. Occurring singlj, i. e,, unpaired. Applied to the 
small plate on the median line of the snout in Hcterodon platy- 
rhinus. 

Bridge. The part of the shell which joins the carapace and 
plastron in turtles. 

Canthus rostratis. The ridge fi-oui the eye to the tij) of the snout 
that «ei>arates the top of the muzzle from the side. 

Carapace. The upper shell in turtles. {See Fig. 34.) 

Cepfaalie plates. The large scales on the top of the head in snakes. 
(See Fig. 22.) 

Cn»tal plates. The row of large scales between the marginal and 
vertebral series on the cai-apace in turtles. (See Fig. 24.) 

Dorsal scales. The scales on the upjwr surface of the l>od,v in 
snakes. (See Fig. 23.) 

Emarginate. Obtusel.T notched. 

Femoral plates. The i)enultininte pair of scales on the plastron 
in turtles. (See Fig. 23.) 

Frontal. The single large scale on the top of the head, and be- 
tween the supraoculars, in snakes. (See Fig. 22.) 

Gular plate. In turtles, the first plate or pair of plates on the 
plastron. (See Fig. 25.) 

Hinge. A transverse joint in the plastron in some turtles. 

Humeral plates. The second pair of scales on the plastron iu 
turtles. (See Fig. 25.) 

Internasal plates. The two large scales on top of the head, 
and between the nasals, in snakes. {See Fig. 22.) 

Keel. A ridge. 

Labial plates. See npi<er labials and lower labials. 

Loreal plate. The scale on the side of the head, between the 
nasals and preocular, in snakes. (See Fig, 21.) 

Jjower labial plates. The row of scales along the margin of the 
hmer jaw in snakes, (See Fig. 21.) 
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3Iarf;iDal plates. The seales about tlie margin of the carapace k 
turtles. (See Fig. 24.) 

Xasiii plate or pliitiii. Tlie first one or two idatt-s on the sideol 
the head in snakes. (See Fig. lil.l See also jiifiiiisal and pofl 
nasal. 

Nuchal plate. The small jilute in the marginal ^mtips at tlii 
anterior end of the carapace in turtles. (St-e Fig. 24.) 

Ocular plaies. See preocular and postociilar plates. 

Parietal plates. The pair of large scales on the top of the heai 
baek of the frontal and sniinuionlar plates, in snakes. (See Tif. 
22.) 

Pectoral i)lates. The ihird pair of smites on the jila-iitron ir 
turtles. 

Pit. The opening on the side of the head, between the eve am 
nostril, iu the rattlesnake. 

Plastron, The lower shell in turtles. (See Fig. '2'>.) 

Plate. A large scale. Synonymous with seute. 

Postnasal plate. The posterior nasal scale, when thei-e are tro 
in snakes. (See Fig. 21.) 

Postocniar plates. The series of scales just Miind ihe orbit i' 
snakes. (See Fig. 21.) 

Prefrontal plates. The pair of lai^je scales on the top of thi 
head, just in front of the frontal and supraoculars, in umif!' 
(See Fig. 22.) 

Prenasul plate. The anterior nasal .«cale. when there are h«n. i' 
snakes. (See Fig. 21.) 

Preocular plate or plates. The scale or scales just in front i»f th' 
orbit in snakes. (See Fig. 21.) 

Rattle. The dermal structure on the tail in ratllesnakes. 

Kostral plate. The large scale on the end of the snout in snatf^ 

Scales, Thin horny outgrowths of the skin which overlap t' 
form a more or less complete investment in i-eptiles. When la^ 
known also as plates and scutes. 

Scale pits. Tiny pores at the ajiex of the scales in some snatf^ 

Scute. A large scale, Syn»mymo»8 with plate. 

Subcaudal plat<«. The large scales on the ventral surface of tht 
tail in snakes. (See Fig. 2S.) 

Supraocular plate. The large scale above each eye in snates. 
(See Fig. 22.) 

Temporal plates. The scales on the side of the head, behind lh<^ 
postoeulars, in snakes. (See Fig. 21.) 
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REPTILES. 161 

Upper labials. The series of scales along tlie margin of the upper 
jar in anakes. (Bee Pig. 21.) 

Ventral plates. The large scales on th*e ventral surface of the 
body in makes. (See Fig. 23.) 

Vertebral plates. The median dorsal series of scutes on the cara- 
pace in turtles. (See Fig. 24.) 
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Vol. XXVI, 1877, pp. 336-337, mentions mound in 

Wayne County. 
Anderson, (Abel). Smithsonian Report: for 1879, p. 434, reports 

mounds in Newaygo County ; p. 434, reports mounds 

in Ottawa County. 
AHMsntONG, (Benj. G,). Early Life among the Indians. Press of 

A. W. Bowron, Ashland, Wisconsin, 1892, p. 150. 
Baij)win. Ancient America, p. 43-45, mentions copper mines in On- 
tonagon County. 
Babnbs, (Chas. E.). Smithsonian Keport, 1879, p. 434. 
Be^auchasip/ (Wm, M.). a Eistnry of the New York Iroquois, 

Bulletin 78 (Archaeology 9) of the New York State 

Museum, p. 396, refers to Sansond's map of 1C56; p. 

398, refers to Crenoxins' map of 1660, and, p. 400, 

refers to Caronellis' map of 1688. 
Indian Natiotts of the Oreat Lakes, American Anti- 
quarian, Nov. 1895, Vol. XVII, No. 6. 
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Berri^ County. See United States National MuBeum Report, 1886, 

p. 107. 
Blois^ (John T.). Gazetteer of the State of Michigan, 1838-1840 

(copyrighted 1838), p. 165, mentions mounds in Lena- 
wee County; p. 168, mentions sites in Calhoun Countj; 

pp. 168-170, mentions sites in MacMub County; pp. 

173-177, mentions garden tieds. 
Boyle, (David). Archaeological Report, Ontario, 1901, pp. 32-35, 

mentions matter for comparison with Ogemaw County 

eDcloBures. 
Archaeological Report, Chitario, 1903, Toronto, 

1901, p. dl, mentions perforated skulls from Canada 

similar to those of Michigan. 
Brady, (Samurl,). Smithsonian Report for 1879, p. 434, reports 

that he is exploring copper mines on Isle Royale. 
Branch County. See United States National Museum Repori: 1889, 

p. 118. 
Bbowba, (J. v.). Kathio, Memoir of Explorations in the Ba*in of 

the Mississippi, St. Paul, Minn., 1901, page oppoBite 

Plate II m^itions copper. 
Canfibid, ( ). Sketches of Sauk County, Wisconsin, American 

Antiquarian, 1890, refers to garden beds. 
Cabson, (H. H.). American Antiquarian, Vol. IX, No. 4, July 1887, 

p. 237, mentions village sites in Clinton County; p- 

238, mentions mounds, efflgy mounds and garden beds 

in Sa^naw County, and, pp. 237 and 238, mentions 

sites in Shiawassee County. 
Cathbewoodj (Makt Haetwell), The White Islander (Indians). 

Century Magazine, Sept. 1893. 
Chablevoix, (Sagaiu)). Voyage au grand pays des Huront. 
CoFPiNBGEKY, (W. L.) Bud Stbono, (E. A.). Proceedings of the 

American Association for the Advancement of Science, 

Vol. XXIV, 1875, pp. 293297, describes mounds in 

Kent County. 
CoNAXT, (A, J.). Foot Prints of Vanished Races in the Mississippi 

Valley, p. 05, refers to garden beds. - BajTies, says p. 

181, of Nadaillac. 
Copper Mine in Michigan, Records of the Past, Vol. II, Part 7, Jnly 

1903, p. 223. 
Copper. See Brower, Detroit, Moore, Palmer, Short, Whittlesey. 

Wisconsin Archaeologist, Vol. II, No. 1, Oct 1902, p- 
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•OopwAT, (G.). The Traditional History and Characteristic 
Sketches of the OjibvMy Nation, London, 1850. 

Conner, see Sagiuav. 

Dan, (John K.). SmithsoniaQ Report 1879, p. 434, reports that 
he has in preparation a manuscript on forts and 
mounds of Macomb County. 

* Davis, (A. C.) Antiquities of Isle Royale, Smithsonian Report 

1874. 

• DoDOB, (Byeon E,). American Archaeologist, Nov. 1898, Vol. II, 

Part 11, p. 299, refers to shell-heap on Flint River 
near Richfield, Genesee County. 

American Archaeologist, March 1898, Vol. I, Part 

3, p. 78, refers to supposed bridge across Flint Rives, 
Sec. 15, Genesee Tp., Genesee County. 

Detroit Evening News. 

Detroit Free Press, August 2, 1903, mentions copper. 

Detroit Free Press, July 8, 1900, mentions Bert Marsb's Collection. 

Detroit Free Press, May 1, 1901, refers to grave in Wayne County. 

BlswoetHj Epworth Assembly Quarterly, IV, 1897, p. 7, refers to a 

site in Mason County. 
£vEBTS, (L. H.). Eistory of Calhoun County, 1877, p. 11, mentions 

sites in Calhoun County. 

Eistory of St. Joseph County, Michigan, 1877, p. 

11, mentions sites in St. Joseph County. 

Everts and Abbott. Eistory of Katamazoo County, Philadelphia, 
1880, mentions sites in Kalamazoo County; p. 65, 
mentions garden beds; p. 68, cuts of garden beds on 
W. B. Cobbs' Farm at Schoolcraft, also one at Gales- 
bui^h and one in Kalamazoo, probably the one in the 
Park west of the mound. 
Fakheb^ (Silas). History of Detroit and Michigan, 1884, p. 321, 
mentions mounds in Wayne County. 

■■ Fisher, (A, W.). Cache of Leaf-shaped Relics, Popular Science 
News, February, 1901, Vol. XXXV, No. 2, p. 38. 
Foster, (J. W.). Prehistoric Races of the United States of Ameri- 
ca, p. 265, p. 266, mentions copper mines in Ontonagon 
County; p. 155, mentions garden beds. 

;Fo6TBB and Whitney's Report, 1850, p. 162, mentions mines in 
Keweenaw County ; pp. 161-162, notices copper mines 
in Keweenaw County; pp. 159-161, describes and fig- 
ures copper mines ia Ontonagon County, and, p. 161, 
mentions mounds in Ontonagon County. 
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Fo\vi,ER, (S, W.). SiiiitheMiiiiiiii Keport, 1879, ji. 434, mentions 
sliWI-beajKi and sites in Manistee County. 

FowKE, (Gerard). Coi>,v of Fowke'a Iteport on MicUigan. A care- 
fully conipured copy made with permiHsion of Pro- 
■ fessop Tliouias from a copy made by Rev. Wm. >I. 
Beaucliamp, of SyracuHe, S. Y., for liis use while as- 
sisting in preparing the Thomas Catalogue. 

Mr. (ierard Fowke of Chillieothe, Ohio, made a recon- 

nuiaHancB of Michigan for the Bureau of American 
Ethnolog>-, 

Gau\tian, (A. n.t. See I. M. Tliomas. 

GiBBB. (Morris). Griffin of ifauiids. Popular Science, March, 1899, 

p. 59. 
GiLLMAN, (Henby). Smithsonian Report, 1874, pp. 369, 370, de- 

6crit>es mines in Keweenaw County. 

Appleton's Journal, Vol. X, 1873, p. 173, describes 

mines in Keweenaw County. 

fitb Report of the I'ea body Museum, pp. 13-19, de- 
scribes and figures mounds in St. Clair County. 

Smithsonian Report, 1873, pp. 380-382, describes and 

figures mounds in Emmett County; pp. 3T8, 379, de- 
scribes mounds in Iosco County; pp. 387-390, describes 
and figures pits in Keweenaw County; p. 380, mentiong 
with plat mound in Mackinac County; pp. 382-384, de- 
scribes with ptat and figures mounds in Manitou 
County ; p. 380, mentions mound in Preeque Isle 
County; pp. 370-374, describes and figures mound in 
St. Clair County; pp. 367-368, describcB and figures 
mound in Wayne County; pp. 364-365, partly describes 
with map mound in Wayne County. 

Th£ ilojmd-Buildera and Platpcnetni^m in Michi- 
gan; Smithsonian Report 1873, Government Printing 
Office, 18T4, pp. 364-390, Figs. 1-12, some being maps. 

\l^Q reprint 1877. 

Certain Characteristics Pertaining to Ancient Mm 

in Michigan, Smithsonian Report 1875, Government 
Printing Oflice, 1876, pp. 234-245, Figs. 1-13. 

Also reprint 1877. 

Xkc Ancient Men of the Great Lakes. Abstract from 

Proceedings of the American Association for the Ad- 
vancement of Science, Vol. XXIV, Salem, 1876, pp. 
316-331, Figs. 1-7. Read August 16, 1875, at Detroit 
meeting. 
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Perforation itf the Huwerowi rotijoined lotth Platy- 

enemmn, Amet-ican Naturalist, Vol. IX, No. 7, 1875, 
pp. 427-428. 

(iwnd Rapids. The Evening Press, February 20, 1004, refers to 
sites in Kent County. 

Handbook of the Amertcftn Iiuiians, Bulletin 30 of tbe Bureau of 
Ethnology, pp. 149-150, refers to Saginaw County; p. 
139, refers to Manitou County; p. 58, refers to Sagi- 
naw County; p. 535, mentions piece of liafted celt 
from Michigan ; p. 345, refers to copper from Michi- 
gan. 

HicmiAN. {See Science.) 

flAViM., (Dr. v.). The French Half Breeds of the Northirest, 
SmithsoniaJi Report, 1879, pp. 309-327; p. 318, men- 
tions Michigan. 

■ Haves, ( ). Archaeology of the United States, contains report 

of Verapdrier who explored this region before 1748. . 

Bills, (Leslie \V.). .American Archaeolgist, March 1898, p. 77, 
refers to a cache in Berrien County. 

Hinsdale, (W. B.). Washtenaw Times, Ann Arbor, June 23, 1901, 
mounds in Washtenaw County. 

Batory of Kalamazoo- County. 

Holmes, (Wm. H.). Aboriginnl Copper Muica of Isle Royale, Lake 
Superior, .\merican Anthropolt^ist, N. S., Vol. 3, 
1901, pp. 684-G96, Tlates XXIII-XXIV, Fig. 73. 

ffwfory of Saginaw County, Michigan; together with sketches of its 
cities, villages and townships, educational, religious, 
civic, military, and political history; portraits of 
prominent persons, and biographies of representative 
citizens. History of Michigan, embracing accounts of 
the pre-historic races, aborigines, Fr«ich, English and 
American conquests, and a general review of its civil, 
political and military history. Illustrated. Chicago, 
Chas. C. Chapman & Co., 1881, pp. 960. P. 268, refers 
to Rifle River in Ogemaw County; p. 287, refers to 
sites in Iosco County, 

HoDGMAN, (P.). The Old Fort, written for the Michigan Pioneer 
and Historical Society, June 5, 1902. Refers to fort 
in Kalamazoo County. 

HouQHTON, (Jacob). Ancient Copper Mines of Lake Superior, 
mentions mines in Ontonagon County. 

Hubbabd, (Bbla). American Antiquarian, Vol. I, 1878, pp. 4-9. 

partly describes and figures garden beds in Kalamaw>0 -^ -^^^r , 
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Conntj; p. 7, partly describes rectangular and circu- 
lar Embankments in Kalamazoo County; p. 4 and Fig. 
4, mentions garden beds in St. JoBeph. County. 

Memorials of a Half Century, 188T, Copyrighted G. 

P. Putnam-8ons, p. 185, mentions I/Arbe Croche Vil- 
lage Site in Eramett Co.; p. 203, describes, with cot, 
sites in Macomb County. 

Ancient Garden Beds of Michigan, Pioneer Collec- 
tions of the State of Michigan, Vol. II, 1877-78, pp. 
21-27 and maps pp. 28-3u, partly describes and flgnrcs 
garden beds in Kalamazoo County. 

Hubbard, (Lucius). Smithsonian Report, 1879, pp. 434435, men- 
tions mounds in Berrien County. 

Huron, see Miner. 

Jbnison, (O. a.). Smithsonian Report, 1879, p. 435. 

JBNES, (Ai«EBT Ebnebt). Tkf Wild Rice Qatherers of the Upper 
Lakes, 19th Report of the Bureau of Ethnology, Part 
2, p. 1050, refers to Saginaw County and Bay County. 

Jennings, (H. S.). The Michigan Academy of Science, Science 
N. 8. XIII, No. 329, April 19, 1901, p. C16, refers to 
papers by Harlan I. Smith on "An Archaeological 
Survey of Michigan: The Antiquities of Michigan, 
Their Value and Impending Loss." 

Jones, (Joshua). SmithsoQian Report, 1879, p. 435, mentions 
mounds in Livingston County. 
• Jones, (Peteh), Bistort/ of the Ojihvoay Indians, 1861. 

KeltoNj (Dwight H.). Annals of Fort Mackinac, Copyrighted 
1892. 

EiNzis, (Mrs. John H.). "Waw-Bwn the Early Day in the NortK- 
west." New York, 1856. 

Kohl, (J. G). "Kitcki-Qami Wanderings Round Lake Sup&^ior," 
London, 1S60. 

La Hokton. A'ew Voyages, Vol, I, p. 93, 1703, refers under the 
names Otoutagaus and Cittawas of Talon, to Otonta- 
gan, an Ottawa band living before 1680 on Manitonlin 
Island and driven out by the Iroquois. 

Lapham, (I. A.). Antiquities of Wisconsin-, p. 74, mentions copper 
mines in Ontonagon County and garden beds. 

Labmour, (J. J.). Smithsonian Report 1880, p. 444, mentions 
mounds in Calhoun County. 

Lathe<^j (J. H.). Prehistoric Mines of Lake Superior, American 
Antiquarian, A'ol. XXIII, No, 4, July and August 
1901. 



BIBLIOGRAPHY. 173 

Also printed in Northwest Magazine, Feb. 1901. 

Le&ch, (M. L.). Ancient Forts in Ogemaw County, Michigan, 

Annual Report of the Smithsonian Institution, 1884, 
Washington, Government Printing Office, 1885, pp. 
849-851, with two maps. 

Also reprint in Papers Relating to Anthropology 

from the Smithsonian Report for 1884, Washington, 
Govemmait Printing Office, 1885, pp. 11-13, with two 
maps. 

Ancient Mounds in Clinton County, Michigan, An- 
nual Report of the Smithsonian loHtitution, 1884, 
Washington, Oovernment Printing Office, 1885, pp. 
839-848, describes and figures mounds; pp. 840-841, 
describes and figures mounds on a flat in Shiawa^ee 
County. 

Also reprint in No. 620 Papers Relating to Anthrop- 
ology from the Smithsonian Report for 1884, Washing- 
ton, Governmrait Printing Office 1885. 

Address Traverse City, Michigan. 

IfESON, (M. A.). History of Macomb County, Michigan, 1882, men- 
tions sites in Macomb County. 

Manktklow, (Chas. W.). The American Archaeolc^st, April 1898, 
p. 105, and the American Archaeologist, December 
1898, p. 323, reports mounds or earthworks near Boone 
and Cadillac, Wexford County. 

Prehistoric Remains in Northern Michigan, Popular 

Science News, Nov. 1902, p. 289. •• 

Address Cadillac, Michigan. 

Mason, (Otis T.) . Papers Relating to Anthropology, 1884, pp. 4-10, 
mentions mounds in Clinton County; pp. 11-13, men- 
tions enclosures in C^eraaw County ; pp. 1-4, mentions 
mounds in Shiawassee County. 

— United States National Museum Report 1902, p. 385, 

refers to Angwassag, Saginaw County. 
' McCoBuicK. (W, K.). Mounds and Mound Builders of the Sagi- 
naw Valley, Michigan Pioneer Collection, Vol. IV, 
1881, Lansing, W. S. George & Co., 1883, p. 382, men- 
tions sites in Bay County and refers to Ogemaw 
County; p. 379, mentions enclosures in Ogemaw 
County, and describes mounds in Genesee County; p. 
380, mentions mounds and earthworks in Saginaw 
County. 
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MacLban, {Jno. p.). Mound Builders, pp. 76-77, raentiona copper 
min«B iu OotooagoD County. 

Mallory, (Isaac). History of Baptist Indian Missions, 1840, p. 
366, mentioiis mound in Warne County. 

MiDDLETOX, (Jamks D.). The Smithsonian Report, 1889, footnote 
on p. 47 in appendix I, refers to his work in Michigan. 

Miner, The Michigan, Nov. 1, 1901. The iMke Huron Region. An 
early geographical Bketch of Lake Huron with accom- 
panying map of interest. Saginaw, Michigan. 

- — — — Vol. VI, No. 2, January 1902, p. 12, mentions copper. 

MooRB, (Charles). The Ontonagon Copper Boulder in the United 
States National Mvseum, United States National Mu- 
seum Report for 1895, pp. 10211030, with two plates, 
Washington, tSoveniraent Printing Office, 1897. 

Also reprint. 

MooREHKAo, (Warren K.). Prehistoric Implements, Cincinnati, 

1900, pp. 2;t and 307, mentions a cache. 
Morse, (jEmniAii). Report to the Secretarj- of War of the United 

States on Indian Affairs, 1822, Appendix, p. 19, refers 

to Saganau. 
Muir, Micliigan, (Ionia County). Stor;/ of a Fort Xear Muir, 

Mirhigan, Detroit News, Feb. 25, 1893. 

Also reprint in the Archaeologist, Vol. I, No. 4, pp. 

65-67. 

Kaoaillac. Prehistoric America, p. 81, refers to garden be^- 
New York Times, January 9, 1908, mentions discovery of a copper 
axe at PreBque Isle, Presque Isle County. 

March 23, 1902, mentions copper found at Lake 

(logebic. 

— - -■ August JO, 1902, refers to perforated- skulls found 

near Arkona, Ontario, similar to those found in Michi- 
gan. 

Oakes, (H. E.). Th£ Garden Beds of Michigan Modeled. American 
Antiquarian, Vol. XVIII, No. 6, November 1896, p. 
323. 

Packard, (R. L.). Pre-Columbian Copper Mining in North Amer- 
ica, Smithsonian Report for 1892, Washington, Gov- 
emraent Printing Office, 1893, pp. 1T5 and 178, refers 
to Marquette. 

Also reprint, p. 919. 

Pre-Columbian Copper Mining in North America, 

American Antiquarian, March, 1893, Vol. XV, No. 2, 
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pp. 67-78, continued in American Antiquarian, May, 
1893, Vol. XV, Xo. 3. pp. 152-164. 

Palues, (Friend). Early Days in Detroit, p. 247, mentions copper. 

Peabody Museum, Harvard University, 10th Annual Report, 1877 
(Reports II) p. 20. refers to photograph, 11054, of 
stone ornament found in Fruiti>ort. Michigan, pre- 
sented by W. L. Collinberry of Grand Rapids, Michi- 
gan. 

16th and 17th Annual Reports, 1884. (Report III), 

p. 202, articles 29476-29521 from mound on Devi! Kiver, 
collected by Henry Oillman and presented by Stephen 
Salisbury. 

19th Annual Report, 1886, p. 505, 38225, perforated 

crania, mound on River Rouge presented by Bela Hub- 
bard. P. 508, articles from mound at Grand Rapids 
presented by W. L. Cofflnberry. 

rccK, (WiijjAM Ira). The Evening News, Detroit. Dec. 7, 1901, 
refers to fort in Ogemaw County. 

Pkt. (Stephen D.). American Antiquarian, Vol. VII, 1885, pp. 
23-28, describes and figures garden beds in Kalamazoo 
County. 

Emblematic J/oHwrfs, Vol. II, p. 131, refers to gar- 
den beds. 

Pffforated, see Haginaw. 

Pioneer Collections, Vol, II, 1877-78. p. 45, mentions sites in Maui- 
tou County. 

PilJular Science, March 1899, p, 59. 

Popular Science Monthly, 1881, p. 601, mentions copper. 

Post. (H. D.). Michigan Pioneer Collections. Vol. Ill, 1879-80, p. 
296, mentions sites in Allegan County. 

Eiwt, (Hknky H.). Michigan Pioneer Collections, Vol. Ill, 1879- 
80, p. 14, refers to mounds disco\ered by Gillman in 
St. Clair Coiinty. 

RoicE. Map Ist, Report of the Bureau of American Ethnology, 
1881, refers to Pocagons Village (Pocagon). 

^OARo, (Theooat, Gahiuei.). /vC Grand Voya^/e an Pays dea 
Burons. 

Saginaw Courier-Herald, June 30, 1!)01, refei-s to an earthwork in 
Ogemaw County. 

January 29, 1903, mentions mound in Genesee 

County. 

March 14, 1903. i-efers to perforated skull from Bay 

Countv in American Muwum of Natural History. 
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— Nov. 1, 1906, No.v. 11, 1905, Dec. 17, 1905, and Dec. 

30, 1906, refers to gravee at Bridgeport, Saginaw 

County. 
^ May, 1907, mentions graves at Bridgeport, Sa^naw 

County. 
Saginaw Evening News, Jane 1, 1888, refers to Saginaw Graye. 

December 31, 1902, mentions Edinger collection. 

September 23, 1909, mentions a grave in Berrien 

County. 

Saue, (Wm. C). Ilhigtrated Athu of Kalamazoo County, Michi- 
gan, with Early and Preset Hietory, Detroit, Mieii., 
1890, p. 79, refers to gard^ beds. 

ScHOOLCBAFT, (Hbnry B.). Historical and Statistical Itvformation 
respecting the History, Conditions and Prospects of 
the Indian Tribes of the United States, Lippincott, 
Grainbo & Company, 1851-1857, Vol. I, pp. 50^4-60 
with plates VI and VII, refer to garden beds in the 
Grand River Valley. 

Science, February 21, 1902, p. 309, refers to Hanptman Earthwork 
in Ogemaw County. 

Shobt, ( ). North Americans of Antiquity, pp. 89-92, maitions 

coiiper mines in Ontonagon County. 

Smith^ (Harlan I.). The Antiquities of Michigan Their Folue 
and Impending Loss. John F. Elby & Co., Detroit, 
Michigan. A reprint of a syndicated article wbich 
appeared in the Detroit Evening News and the Detroit 
Free Press. 

— Prehistoric Michigan, Popular Scioice News, May. 

1901, pp. 110-111. 

- ■ Also reprint. 

An Archaeological Svrvey of Michigan, Third Re- 
port of the Michigan Academy of Science, 1901, pp- 
35-37. 

— Also separate. 

Archaeological Survey of Michigan. Presented be- 
fore the Michigan Academy of Science at its sev«itli 
annual meeting, Ann Arbor, March 28, 1901, pp. 198* 
200. 

- — ^ American Anthropologist, N. S., VoL III, January- 
March, 1901. This paper with slight changes the 
same as "An Archaeological Survey of Michigan." 

--■ -- Also reprint. 
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In Primitive Times. Saginaw BveDing News, April 
9tb, 1894. 

The Saginaw VaUey CoUa-tion, The cnlture of the 
people once inhabiting a limited area near Saginaw, 
Michigan, as illustrated b; material in the Anthrop- 
ological Department of the American Museom of 
Natural History. lUnatrated, 2 maps, 24 pp. Supple- 
ment to American Musenm Journal, Vol. I, No. 12, 
November-December, 1901. A popular account. 

Anthropological Matters in Michigan, read at the 
43rd Meeting of A. A. A. S. at Brooklyn, N. Y., 1894. 

Relics of an Early Race, Detroit Free Press, Octo- 
ber 21, 1894, refers to sites in Saginaw and Kalamazoo 
Counties. 

Study of Man, Detroit Free Press, Nov. 12, 1893. 

Legendary Invasion of the Saginaw Valley, Ameri- 
can Antiquarian, Chicago, Vol. XIII, No. 6, Nov. 1891, 
pp. 339-340. 

Reprinted under the title — TJie Invasion of Saginaw 
Valley. A legend of northern Michigan as told by an 
Indian, Detroit Free Press, Sunday, January 3, 1892, 
p. 11, column 4, also in daily issue of Saginaw Courier- 
Herald, January 7th, and in the weekly issue of the 
same January 14, 1892. 

The Archaeology of the Saginaw Valley as illus- 
trated at the World's Columbian Exposition. 

Also reprint. 

X'otcs on the Data of Michigan Archaeology. Pre- 
sented at the first meeting of the Michigan Academy . 
of Science, Dec. 26, 1894. American Antiquarian, Vol. 
XVIII, No. 3, May, 1896, p. 144, part I. 

Also reprint. 

The Development of Michigan Archaeology. Pre- 
sented at the first meeting of the Michigan Academy * 
of Science, Dec. 26, 1894. The Inlander, VI, 8, May, 
1896, part II. 

Also reprint. 

Partial Reprint in Preservation of Local Archae- 
ological Evidences, Report of the Museums Associa- 
tion of the United Kingdom. Brighton Meeting for 
1899. 

Also reprint. 1900. 

Also reprint Sci. Am. 
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Work in Anthropology at the University of Michi- 
gan for 1892, University Record, Feb. 1894, pp. 98-100. 

— Reprint Courier Preases, Ann Arbor, 1894, 

Also reprint Detroit Free Press. 

— ■ — -— An Earthwork Discovered in Michigan, Science. 

1901, p. 991, refers to Hauptman Earthwork in Oge- 
maw County. 

Science, 1901, p. 228, refers to Hauptmao Earthwork 

■ in Ogemaw County. 

Primitive Remnina in the Saginaw Valley, Michigan, 

The Ayrea Mound, Tlie Archaeologist, Vol. 1, No. 3, 
March, 1893, pp. 51-53. 

Caches of the Saginato Valley, Michigan, Proceed- 
ings Am. Abb. for the Advancement of Science, Vol. 
XLII, 1894, pp. 300-303. 

— Also separate. 

— See also same article revised and extended in The 

Antiquarian, Columbus, Ohio, Vol. I, Ft. 2, Feb., 1897, 
pp. 30-33. 

Summary of the Archaeology of the Sagittaw Valley, 

Michigan, I, American Anthropologist, N. S. Vol. 3, 
No. 2, April-June, 1901, pp. 286-293. 

Also separate. 

_ _ — _ Summary of the Archacologij of the Saginaw Valley, 

Michigan. II, American Anthropologist, N. S. Vol. 3, 
Xo. 3. July September, 1901, pp. 501-512. 

— — .\lso separate, 

— Summary of the Archaeology of the SagiiMW Val- 
ley, Michigan, HI. American Anthropologist, N. S. 
Vol. 3. No. 4, October-December, 1901, pp. 726-736. 
This article covers in the Saginaw Kiver Valley, Sagi- 
naw County as far as Ayres Graves inclusive. 

— Anthropological Work at the University of Miciii- 

gan, Memoir of the International Congress of An- 
thropology, Chicago, 1894. 

: — Lyceum Advocate. 

Smith, (Emilb). Wrote in German on Michigan Copper and also 
translated into English. 

Smithsonian Report, 1897, p. 434, refers to monnda. 

1892, p. 50, refers to Holmes' exploration of copper 

mines on Isle Royale. 

Squiee, (E. Q.). Aboriginal Monuments of yew York, p. 184, men- 
tions copper mines in Ontonagon County. 
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SriBt, (FOEDBRJCK ) . American Antiquariau. 

Stmm, (Edward T.). Flint Chips, p. 640, refers to ganieD beds. 

^MEVTELL, (O. Abchie). SmithsouJaQ Report, 1879, p. 435, re- 
ports mouQds in St. Clair County. 

Dr. G. Archie Stocliwell of Port Huron, Michigan, 

at the time of Mr. Fowke'e reconnaissance, while hunt- 
ing extensiTel; in Tarious parts of the state, had been 
watchful for mounds or other remains. He desired 
to make a systematic survey of Huron County and 
had collected many data regarding Michigan Archae- 
■oli^y which he freely offered to place at the disposal 
of science. In 1894 Dr. Stockwell removed to Detroit, 
Michigan. 

SiTONo, (E. A.). See Coffinberrj". 

SiriNEFOfiD, ( ), History and Reviettf of the Mineral Resources 

of Lake Superior, mentions cojiper mines in Ontona- 
gon County. 
TiioK. Refers- to Ottawas (Otontagan). 

Trro. (Delmae E.). American Archaeologist, April 1898, note p. 
105, assisted Chae. E. Manktelow explore moundB near 
Boon and Cadillac, Michigan. 

' — Address Cadillac, Michigan. 

■Thomas, (Cyrus). 12th Report of the Bureau of Ethnology, pp. 
550 and p. 33, refers to garden beds, describes enclos- 
ures in Ogemaw County. 

Catalogue oif Prehistoric Earth-Works East of the 

Rocky Mountains, pp. 106116, Plate X, and Archae- 
ological map of Michigan. Washington, Government 
Printing OfBce, 1891. 
TaoMis, (I. M.). and Gaiatian (A. B.). Compilers as well as 
publishers. Indian Pioneer History of the Saginaw 
Valley with histories of East Saginaw, Saginaw City 
and Ray City from the earliest settleinents, also Pio- 
neer Directory and Business Advantages, 1866-67. 
Published in East Saginaw, Copy Detroit Public Li- 
brary. 
fBOMia^ ( ). Kalamazoo Directory and Business Advertise- 
ments. 1867-1868, together with History of Kalamazoo, 
Kalamazoo, 1867, p. 7, refers to garden beds. 
f'Ppecanoe Treaty (1832). U. S. Indian Treaty 701, 1873, refers to 
Pocagon's village (Pocagon). 
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University. Wants Vniveratty to Search for Prehiatoric Remains 

Ann Arbor Argus Democrat, Ann Arbor, Michigan 

February 27, 1903. 
Verandribb. (See Haven.) 
Ward, (Henry L.), A Remarkable Ceremonial Object from Michi 

gan, Bullettn of the Wisconsin Natural History So 

ciety, Vol. rv, N. S., No. 4, October, 1906, pp. 160161 
Washington Treaty 1836. U. S. Indian Treaty, 1873, p. 607, refen 

to sites in Maniton County. 
Washtenaw Times, June 26, 1901, refers to graves in Washtenaw 

Connty. 
Wayerman, Wallcins & Co. History of Cass Count)/, 1882, men 

tions sites in Casa County. 
Wayne County. Find of Indian Skeletons, American Antiquarian 

Novranber-December, 1894, Vol. XVI, No. 6, p. 383. 
West Branch Herald Times, June 14, 1901, refers to wall arounc 

Ride Lake. Possibly a natural ice posh. 
Western Gazetteer or Emigrant's Directory, 1817, p. 170, mentioni 

sites in Wayne County. 
WHirNBY. See Foster. 
Whittlesey, (Charles.). Ancient Mines on the Shores of Lakt 

Superior, Contribution to Knowledge, 1863, pp. 17-20 

describes and fignree copper mines in OntonagM 

County. 
Wilson, (Thomas). Arrow Points, Spearheads and Knives of Pre 

historic Times. United States National Museum, 189? 

P. 980, refers to caches in Saginaw County and in 

Huron County, Frontispiece represents a haftec 

celt from Genesee County. 
Report of the United States National Museum, 1893 

part 1 , p. 980, refers to cache from Chippewa County 
Wilson, (Daniel). Prehistoric Man. Vol. I, p. 278, refers t< 

copper mining. 
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